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For measurements from 200 my in the ultraviolet to 1000 my in near infrared region 
- with high spectral resolution. Write for illustrated literature. 


Sole Agents: 


ADAIR, DUTT & CO: (India); LTD. 


CALCUTTA NEW DELHI BOMBAY MADRAS 
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VOLUMETRIC GLASSWARE 


REGD 


STANDARD JOINT GLASSWARE 


SINTERED FILTRATION 
APPARATUS 


The @ series of Standard Joint Giassware will perform 
almost any operation required in the laboratory in a versatile and 
satisfactory manner with a minimum use of adapters. 


@ sinterea Filtration Apparatus is rigidly controlled in 6 porosities 
to our own limits which are within, but much narrower than, those of 
BS 1752. 


* Technico’ Voiumetric Glassware has now been manufactured for 
35 years and the registered trade mark is known all over the world for 
guaranteed and reliable accuracy combined with a high standard of 
finish and appearance. 


All items are made on the basis cf British Standard Specifications, 
using the latest developments in high precision calibrating and graduat- 
ing equipment, and graduations are filled with resistant fired-in 
ceramic enamel, 


Accredited Agents for India 


MARTIN & HARRIS LTD. 


SAVOY CHAMBERS, WALLACE STREET 
BOMBAY 1 
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HEERBRUGG 


The Microscope of Choice for 
all Exacting Work ! 


* High precision achieved by 
modern equipments 


* Outstanding optical 
performance 


* Extensive interchange- 
ability of parts 
* Extreme convenience of 


operation 


* Modern overall design 


RAJ-DER-KAR & CO. 


COMMISSARIAT BUILDING, HORNBY ROAD 
BOMBAY-1 


Telephone: 27304 _ Telegram: TECHLAB 
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ORGANIC CHEMISTRY 
8th Revised Edition 
By P. B. SARKAR, D.Sc., F.N.I. 
Director of Technological Research 
Indian Central Jute Committee 


First Published 1942 8th Ed. 1955 
vi+490 P. 84x54 Cloth Bound Rs. 8 


“IT congratulate you on writing such a 
nice book.” 
N. L. JAIN, M.Sc. 


Head of the Chemistry Department, 
D. Jain College, Baraut. 


INTERMEDIATE PHYSICS 
By N. N. BASU & J. CHATTERJEE 
15th Edition, 1954. In Two Vols. D/D Size 

Lucid exposition, up-to-date information, 
numerous worked out examples, all-India 
examination questions, and neat diagrams 
are the features of this standard work. 
Popular all over India. Covers all-India 


University syllabuses. 
Rs. 6 Each Vol. 


PRACTICAL CHEMISTRY 
For B.Sc. Students 


By B. K. GOSWAMI, M.Sc. 
Prof. of Chemistry, Midnapur College 


The book covers the analytical portion 
meant for B.Sc. students (Pass & Hons.) 
of Indian Universities. 


Rs. 5 


INORGANIC CHEMISTRY 
For Intermediate Students of Indian 
Universities 
By P. K. DUTT, M.Sc. 

Prof. of Chemistry, Hoogli Govt. College 
4th Revised Edition, 1954, 635 pp. Rs. 6 
A complete course, in lucid style, with up- 
to-date information. The only book which 
will cover the all-India University syllabus. 


H. CHATTERJEE & 


19, SHYAMA CHARAN DE STREET, CALCUTTA 12 


A TEXT-BOOK OF HEAT 
(for Junior Students) 
8th Revised and Enlarged Edition 


By Dr. -M. N. SAHA, F.R.S. 
Director, Indian Association for the 
Cultivation of Science, Calcutta 
AND 
Dr. B. N. SRIVASTAVA, D.Sc. 

Prof. of Physics, Indian Association for the 
Cultivation of Science , Calcutta 


It commands a monopoly salein India and 
Pakistan as the best book on the subject and 
fully covers the syllabuses of Indian and 
Pakistan Universities. Cloth Bound, Rs. 9 


ELEMENTARY 
PHYSICAL CHEMISTRY 


9th Revised Edition, 1953 


By Dr. SANTI RANJAN PALIT 


M.Sc. (Gold Medalist), P.R.S. (Cal.) 
D.Sc., F.R.1L.C. (Lond.) 


Prof. of Physical Chemistry, Indian 
Association for the Cultivation of Science 
Calcutta 


The book has been thoroughly revised and 
made up to date. The present edition meets 
the requirements of Degree (Pass) students 
of all Indian and Pakistan Universities. 


Price Rs. 6-4 
Used all over India as the only reliable Text 


TEXT-BOOK OF 
INORGANIC CHEMISTRY 


By P. RAY, M.A., F.N.I. 
Formerly Palit Prof. of Chemistry 
University College of Science, Calcutta 

An authoritative text on the subject 
covering the B.Sc. Syllabuses of Indian and 
Pakistan Universities. The book is expected 


to excel all other publications and remove 
a longfelt want. Combined Vol. Rs. 11 


Vol. I. Rs. 6 Vol. I. Rs. 6 


LTD. 
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WARD’S 
GEOLOGICAL MATERIALS 


Trilobites are among the most interesting of fossils where 


students are concerned. Those shown above are similar in 


type to specimens supplied in the Trilobite Survey Collection. | 


Geological Materials which can be had from WARD'S 
Natural Science Establishment Inc., New York, include Mineral | 
and Rock Collections, Fossil Collections, Models, Colour Slides, 


etc. 


Accredited Agents | 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 
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ENDECOTTS FILTERS LTp. 


Laboratory Test Sieves, Metal Gauze 
Filters, Sieve Shaking Machines 
. Laboratory Test Sieves as per B.S.S. 
and A.S.1.M. Specifications. 
2. “Pocket Interchanger " Sieves. 
. “Endrock Test Sieve Vibrator. 
Accredited Agents : 
UNION SCIENTIFIC SYNDICATE 


52-58, Babu Genu Road, P.O. Box No. 2484 
BOMBAY 2 
Gram: PETROLIUM Phone: 28465 


INDEX BEAKERS AND FLASKS 


ARE MADE OF SUCH THICKNESS 
JUST TO STAND MECHANICAL AND 
PHYSICAL STRAIN. THEY ARE 
ALSO HEAT RESISTANT AS THE 
COEFFICIENT OF EXPANSION 1S 
ONLY 3-4x 10£, THUS THEY ARE. 
PARTICULARLY SUITABLE FOR 
RESPONSIBLE LABORATORY 


WORK. 
Sole Distributors : 


—- GHARPURE & CO 
P-36, Royal Exchange Place Extn. 


Calcutta | 
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BOROSIL 


LABORATORY GLASSWARE 


such as 


FLASKS, BEAKERS, CONDENSERS, 

MEASURING FLASKS, MEASURING 

CYLINDERS, PIPETTES & ANY 

SPECIAL APPARATUS MADE TO 
DESIGN 


and 


PENICILLIN VIALS, VACCINE BULBS— 
WHITE & AMBER 


ALL OTHER APPARATUS & EQUIPMENT 
MANUFACTURED TO CLIENT'S DESIGN 


INDUSTRIAL & ENGINEERING 


APPARATUS CO. LTD. 
CHOTANI ESTATES, PROCTOR ROAD 
GRANT ROAD, BOMBAY 7 


. Latest Developments 


GAS PLANTS 


now working on cheaper oil 
than PETROL. Reduce costs 
still lower. 


OTHER SPECIALITIES 


Burners, Clamps, Baths 
Gas and Water Taps 
Ovens, Incubators 
Shakers, Stands, Stills 
Stirrers, Research 
Apparatus, etc., etc. 
Repairs and Servicing 
of Microscopes and 
Instruments 

Ask for new Catligs. 


GANSONS 
Limited 


P.0.B. 5576, BOMBAY 14 
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METRO GLASS WORKS 


Gram: NEUTRAVIAL PHONE: 22-3331 | 


Vi 


—RELIABLE HOUSE FOR— 


M . T R O S Contribution 


In the Field of 
NEUTRAL GLASS INDUSTRY 


LABORATORY GLASSWARES 
(Plain and Graduated) 


@ THERMOMETERS & HYDROMETERS 
(Various ranges) 


LABORATORY PORCELAINWARES & 


@ TRANSFUSION BOTTLES SILICAWARES 

# VACCINE PHIALS ® NICKEL AND PLATINUMWARES 

@ OUNCE BOTTLES ® WHATMAN FILTER PAPERS 

MASS RODS MICROSCOPES & ACCESSORIES 
BALANCES, TINTOMETERS, AEROGEN 
@ AMPOULES OF ALL DESCRIP- GAS PLANTS AND OTHER INSTRU- 


TIONS 


MENTS REQUIRED BY CHEMICAL 
LABORATORIES 


Contact: 


UNIQUE TRADING CORPN. 
51-53, Babu Genu Road 
BOMBAY 2 


* UNILAB ‘ Phone: 26983 


LIMITED 
20, NETAJI SUBHAS ROAD ( 1st FLOOR ) 
CALCUTTA 1 


Gram: 


Three Recent Publications from the Bose Institute 


J.C. Bose’s Plant Physiological Investigations in Relation to Modern Biological Knowledge 
by D. M. Bose (1949). Pp. vii +- 80; Price Rs, 8-4-0 only; foreign £ 0-12-0. 

Contents : General characteristics of living organisms; Bioelectric potentials in large plant 
cells ; Excitation phenomena in animal tissues: J. C. Bose’s plant physiological investi- 
gations: Apparatus and maierials; Responses of plants to evironmental and artificial 
stimulation; Inorganic modes of response, characteristics of living tissues. 


Dr. D. M. Bose Seventieth Birthday Commemoration Volume (1955). Pp. xxxvi + 190, 
Price Rs. 15-0-0 only ; foreign £ 1-1-0. 

The volume contains a detailed account of the progress of research in the Bose Institute 
from 1938-1955, and 20 original and review articles on physical and biological sciences 
by eminent scientists of India and abroad. 

Plant Autographs and their Revelations by Sir Jagadis Chundrer Bose (1927). 

Second Impression (1955); Pp. xiv; Price Rs. 8-4-0 only; foreign £ 0-12-0. 

This is a non-technical account of the researches in the physiology of plants by Sir J.C. Bose 
intended for ihe general reader. 

Response in the Living and Non-living by Sir Jagadis Chunder Bose (1902). Fourth 
impression (in press). 

To be had of: The Registrar, Bose Institute, 93/1, Upper Circular Road, Calcutta-9, India. 


CURR. SClI., AUGUST 1955 


1. 
| 
| | 
| | 


Electrode Boiler 
(Patent Pending) 


* An automatic handy 
device for steam 
distillation in labo- 


ratories. 


* Steam at a constant 
pressure of 9-10" 


Ww.G. 


* Works on 230 V. A.C, 


For further particulars write to: 


Tempo Industrial Corporation, Ltd. 


Ist Flo.r, Devkaran Mansion 
PRINCESS STREET 


BOMBAY 2 


MADE IN INDIA 


HIGH VACUUM ROTARY PUMP 


Single Stage & Two Stage 


Suitable for Laboratory use and 
similar in performance to those made 


England & U. S. A. 


BASIC & SYNTHETIC CHEMICALS LIMITED 


All indian Materials 


and Constructions. 


O. Jadavpur College, Calcutta-32 


| INJECTABLES — Safe and Dependable 


safe and dependable. 


RETICULIN 
HEXOPURIN 
CALCITOL 
BEVITAMIN 
CEVITAMIN 


GLUCOSE SOLN. .. 


TRADE marx 


A wide range of parenteral preparations for meeting the growing requirements 
made from Standard Chemicals employing double distilled and PYROGEN FREE 


water. Their containers (Ampoules) undergo rigid neutrality tests before they are 
selected for use. These Injectables are therefore guaranteed to be absolutely 


The following are but a few of our well-known Injectables : 


A Potent extract of Liver 
An urinary Antiseptic 
Injectable Calcium Gluconate 


| of the Medical Profession are now being processed in our Laboratories. They are 
} 


Vitamin B, 
Vitamin C 
” Pure Dextrose 


The Mysore Industrial & Testing Laboratory Ltd. 


Malieswaram P.O., Bangalore 3 
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For all Types of: 
CONTACT KEYS 
PLUG KEYS 
& 
COMMUTATORS 
oF 
SUPERIOR DESIGN 


Contact 


THE STANDARD SCIENTIFIC 


INSTRUMENTS Co. 
115, BRODIES ROAD, MADRAS 28 


Telephone: 62761 Grams: ‘LABFURNISH‘ 


Laboratory Furnishers 


DHUN MANSION, VINCENT ROAD, DADAR 
BOMBAY 14 


We offer from ready stock: 

* Special silica thermocouples for molten 
steel and corrosive liquids * Thermo- 
couples * Indicaiors * Recorders * Spares 
of all popular pH meters 

We also specialize in repairs of pH 
meters and scientific instruments plus 
everything you need for your laboratory: 


APPARATUS, GLASSWARE, METALWARE 
INSTRUMENTS, etc., ete. 


Branch Office : 


MOTILAL MANSION, KAPASIA BAZAR 
AHMEDABAD 2 


(WATER OR OIL) ae 


Various sizes and {emperature ranges for 
general laboratory work. Maximum dimen- 
sions 18" 18" 12". Maximum tempe- 
rature upto 300° C. Accuracy of control 
to within + 0-05° C. Efficient Stirring, 
wiih glass walls on two sides for good 
visibility, and metal frame work for strength. 
Switch board and control box atiached to 
one of the sides, 


Entirely Our Manufacture 


For full particulars, please write to; 
THE GENERAL 
ENGINEERING AND SCIENTIFIC co. 


WALTAIR, VISAKHAPATNAM-3 
(Ss. INDIA) 
Technical Adviser ; 
Dr. |. RAMAKRISHNA RAO 
M.A., Ph.D. (Cal.), D.Sc. (Lond.) 


HEATING PROBLEM in 
Research & Industry 


HIGH TEMPERATURE OVEN | & E 
300°C., + 1°C. 


INCUBATOR ALL METAL 1 & E 
35° to 78°C., + 0°5°C. 

| & E CONSTANT TEMPERATURE BATH 
42°C. to 100° C., + 0-01°C. 


Electrothermal Products: 


* HEATING MANTLE OF ANY CAPACITY 
* HEATING TAPE 
* ARMOURED HEATER AND NOW 


ELECTRIC BUNSEN BURNER 


INSTRUMENTS AND EQUIPMENTS 
35, Chittaranjan Avenue, 4th Floor 
CALCUTTA-12 
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PASCALL 


END RUNNER MILLS 


Ideal units for laboratory and small-scale production, 
and for grinding and mixing dry and wet meterials. 


PASCALL END RUNNER MILLS are available in three 
sizes; 10“, 15” and 20” diameter, and with either 
porcelain or metal mortars and pesiles. Supplied 


either complete with direct coupled motor or with 


pulleys for driving from an existing line shaft. 


GIDVANI & COMPANY 


POST BOX No. 1778 BOMBAY 1 


Bengal Chemical and Pharmaceutical. Works, Ld. 
The Largest Chemical Works in India 


Manufacturers of Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet 
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines, 
Disinfectants, Tar Products, Road Dressing Materials, etc. 


Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum, 
Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph., 
Potassium Permanganate, Caffeine and various other Pharma- 
ceutical and Research Chemicals. 

Surgical Sterilizers, Oxygen Apparatus, Distilled Water Stills, 
Operation Tables, Instrument Cabinets and other Hospital 
Accessories. 


Chemical Balance, Scientific Apparatus for Laboratories and 
Schools and Colleges, Gas and Water Cocks for Laboratory use, 
Gas Plants, Laboratory Furniture and Fittings. 


Fire Extinguishers, Printing Inks. 


Office: 94, CHITTARANJAN AVENUE, CALCUTTA-12 
Faciories: CALCUTTA - BOMBAY - KANPUR 
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VERY RELIABLE INDIGENOUS SUBSTITUTES 

OF GUARANTEED ANALYTICAL REAGENTS 
_.. MAY BE FOUND IN 


“BASYNTH” 


Brand 
ANALYTICAL REAGENT 


Acid Hydrochloric 
Acid Hydrochloric Fuming 
Acid Sulphuric 
Acid Nitric 
Acid Nitric Fuming 
Acid Acetic Glacial 
Ammonium Hydroxide 
Benzene 
Toluene 
Xylene 
Petroleum Ether 
Amyl Alcohol 
Butyl Alcohol Ezc., Etc. 


BASIC & SYNTHETIC CHEMICALS LIMITED 
P. O. Jadavpur College, Calcutta-32 


Autoclaves and Sterilizers 
Bacteriological Incubaiors 
Color Indicating Apparatus 
Chill Baths 

Hot Plates 

Kjeldahl Digestion Apparatus 
Kahn Test Apparatus 
Constant Temperature Ovens 


A Really Dependable Balance for Degree 
Classes and Research Laboratories 


Sensitiveness 1/10th mg. 
Capacity .. -» 200 gm. 
Price: Rs. 300/-— 
Catalogue on Request 
Manufactured by: 


Keroy Ltd. 


BANARAS CANTT. CALCUTTA 10 


Egg Hatching Incubators 
Electrolytic Analysis Apparatus 
Muitiple Unit Incubators 
Memory Testing Apparatus 
Precision Thermostat Bath 
Humidity-cum-Temperature 
Controlled Ovens 
Wide Range Incubators 


and in general all plants and automatic controlling equipments 
of any vee required 
Education, Industry and Research 
Please Consult 


BIOLOGICAL SUPPLY CONCERN LTD. 
‘BIOSCO’ 


14, HARE STRE 
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ROTARY OIL-SEALED VACUUM PUMP 


Type “BAL” 


For Exhausting Condensible Vapours Equipped with 
Gasballast Valve and Separator 
Final Vacuum 2 x 10° mm. Hg 


Cat. No, 1477 BAL d 
with Traps and Cooling Water Regulator 
Specifications - 


Cat. No. 1430 BAL 1450 BAL 14100 BAL 14250 BAL 


Volumetric performance m?*/hr. 30-45 50-75 100-150 
Speed r.p.m. 250-375 200-300 200-260 
Motor rating kW 1°1-1°5 2-3 ‘ 
Oil capacity ltr. 10 15 20 


Also available 
High Vacuum Plant for—Cathode Spulter, Metal Vaporization, Deposition of Sublimed Films. 
Freezing Drying Equipments 
and 
Rotary High Ve-uum Pumps, Diffusion Pumps, Vacuum Gauges, Vacuum Accessories, etc. 


Sole Agents in India 


TOSHNIWAL BROTHERS LIMITED 


Head Office: Branch Office: 
198, Jamshedji Tata Road 9, Blackers’ Road, Mount Road 
BOMBAY 1 
Grams: ANUSANDHAN 
Phone: 35952 


; r 
| PFEIFFER 
| 
| 
| 
i} 
hes | 
| 
| 300 
200 
i 11 
50 
ts 
| 
| } sta 
the 
| un 
spe 
| res 
: 
we 
prc 
; | Th 
i] pri 
| r 
| 
a RCH at t 
GURR. SCI., AUGUST 1955 


Vol. XXIV] 


AUGUST 1955 


Furtherance of Basic Research 253 
Royal Society and Nuffield Foundation 
Nature of Initiation in Vinyl Polymerisa- 
tions—V. Ss. VAIDHYANATHAN, 
CHAITANYAN AND M. SANTHAPPA 256 
On Upwelling and _ Fisheries—E. C. 


LAFOND 


Modifications of Cortisone 
Indian Rauwolfias and Their Place in 


Therapy 260 
Letters to the Editor . 261 
Reviews 282 
DDT Production in India 286 
Science Notes and News 287 


concept “basic research” may comprise 

the systematic endeavour, without precon- 
ception, to increase our knowledge and under- 
standing of nature. It is the kind of research 
that some would characterise as “pure science”. 
If it is indeed pure, it derives that quality from 
uncompromising objectivity, umconcern over 
specific aims, and absence of intent to exploit 
results. It is intellectual adventure: a hunting 
expedition in unexplored domains where the 
weapons are the experimental devices and 
aids to observation by which data are gathered, 
processed, and made ready for interpretation. 
The trophies of the hunt are new concepts and 
principles. They are freely shared, through 


* Based on three articles by Paul E. Klopsteg, Monroe 
E, Spaght and Kenneth S, Pitzer, presented by the authors 
at the Symposium on ‘ Roles of Government, Industry 
and the University in Basic Research’ (Science, 1955, 121, 


781). 
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publication, with all who are interested in 
them. 

For the most part, basic research is conducted 
by scientists in faculties of colleges and uni- 
versities. Much research that is sometimes called 
basic is carried on within government-owned 
and government-operated as well as industrial 
laboratories. Such research may lack the 
above-mentioned purity because it gets an 
occasional nudge, or at times even a strong 
push, in the direction of the practical interests 
of the supporting agency or industry, but it is 
difficult to separate the above kind of research 
from all that appears under the category 
“basic”’. 

RoLte oF GOVERNMENT 

Since Government is already deeply involved 
in basic research, it would be academic at this 
point to argue that it should or should not be 
so involved. But we may properly discuss 
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whether more or less Government money should 
go into basic research. Is it possible to devise 
a better policy? Can the role of Government 
be altered in a desirable way ? This is a large 
question. It deserves examination. In response 
to the question “Why is Government involved 
in basic research?” it may be said without 
reservation that the underlying motivation of 
the Government in science is the utilization of 
science. If this appears to be in conflict with 
our definition, we may take note that 
if basic research requires justification, it 
is justified by the experience that new 
knowledge of science great  poten- 
tial value to society. Such value comes from 
€ventual utilization. At any rate, this is the 
argument that must be made to bureaus and 
legislative committees to justify budgets and 
appropriations. 

In this context, there is an important role in 
basic research for an enlightened governmert : 
to devise ways and means by which vastly 
larger funds are made to flow to our institu- 
tions of higher learning from a great diversity 
of sources. Funds should come not only from 
corporations but from the great number of 
private citizens who are potential donors to such 
causes. It is here, in the tapping of this source, 
that Government can play an exceedingly im- 
portant role in the support of basic research 
and education. Only Government can bring 
about a large yield of funds from this source. 
It can do this by making it possible for the 
individual to give, at nominal or no cost oz 
giving. 

But it is clear that the Government has at 
present an important role in supporting basic 
research by providing funds for the conduct of 
such research in the laboratories of its own 
agencies and, in emergencies, for the procure- 
ment of research and development services 
from non-government agencies. It must also 
make grants and contracts under which edu- 
cational institutions may support the work of 
research scientists on their faculties. Govern- 
ment also has now a responsibility with res- 
pect to increasing the numbers of qualified re- 
search scientists. Prospectively, Government 
will have to finance indefinitely the large pro- 
jects of team research that involve annual 
budgets quite in excess of the financial resour- 
ces of any institution. 

Basic RESEARCH IN INDUSTRY 

One recent study indicates that of the total 
research expenditures in the United States, 
about 65% is spent in industrial research labo- 
ratories. The industry programmes employ 
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more than one-third of all the people engaged 
in research. To see where basic research fits 
into the scene, we should consider the main 
kinds of research being carried out in indus- 
try. We have pure research, which may be 
defined as the inquiry after knowledge for its 
own sake, without consideration or hope of 
practical gain. We also have applied research, 
the investigation carried out in response to im- 
mediate, direct, and obvious needs. Basic re- 
search is in between. 

Despite the lack of pressure, the movement 
in industry toward more elaborate programmes 
of basic research has been remarkable. Even 
though we knew 20 years ago that the great 
technological advances in industry would re- 
quire a great deal of research, we could hardly 
have predicted then that industrial concerns 
would today be sponsoring programmes as large 
as those that exist at present. 

This has happened for a very good reason. 
It has paid off. It will continue only so long 
as it continues to pay off. Although altruistic 
reasons may be involved in some programmes 
of basic research, and although industry is in- 
creasing its support of study aimed at the 
long-term social benefit of all mankind, it must 
be understood that when we talk about basic 
research in industry today, we talk about an 
undertaking that is made primarily for the 
economic advantage of the sponsoring agency. 
However, it must be remembered that no mat- 
ter how able the scientists may be, how well 
equipped the facilities, how diligent the staff, 
one can never guarantee results. If there is 
anything certain about research it is this—one 
may include here pure, basic, and applied ze- 
search for this confident generalisation—not all 
efforts will succeed, some successes will never 
make a profit, and nothing is sure until the work 
has been done. Thus, an attempt to relate in- 
vestment in basic research to the specific para- 
meters of the development and capital abili- 
ties of an isolated company requires that the 
investment be large enough to play on the laws 
of probability. It is obvious that a single ven- 
ture in basic research can yield nothing; 
alternatively, it could by chance yield such a 
wealth of new ideas that the corporate facility 
for its application would be completely inade- 
quate. This problem becomes less important, 
the larger the organization, and it disappears 
completely in a venture the size of a national 
economy. 

ROLE OF THE UNIVERSITY In BAsic RESEARCH 

The role of the Universities is to perform a 
large portion of the basic research and to train 
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virtually all the men engaged in research. Most 
of the basic research has been conducted in the 
Universities in the past, and obviously this 
should and will continue to be the case. The 
mission of the University is to create and trans- 
mit knowledge. This aim is parallel to 
the aim of basic research; consequently there 
is no possible conflict of purpose when basic 
research is carried out at a University. 

From another aspect the University offers the 
ideal setting for research. The strongest human 
driving force in basic research is curiosity. 
H. L. Mencken wrote: 

The value the world sets upon motives is 
often grossly unjust and inaccurate. Cun- 
sider, for example, two of them: mere in- 
satiable curiosity and the desire to do goud. 
The latter is put high above the former, and 
yet it is the former that moves one of the 
most useful men the human race has yet 
produced: the scientific investigator. What 
actually urges him on is not some brum- 
magem idea of Service, but a _ boundless, 
almost pathological thirst to penetrate the 
unknown, to uncover the secret, to find out 
what has not been found out before. His 
prototype is not the liberator releasing 
slaves, the good Samaritan lifting up the 
fallen, but a dog sniffing tremendously at an 
infinite series of rat-holes. 

It is therefore a matter not only of getting 
an adequate amount of money into the Univer- 
Sity’s operation but of handling this amount of 
money in a fashion that does not hamper the 
basic character of the work. In other words, 
the funds that finance research should be 
available in a manner that does not restrict 
the operation of the investigator. The funds 
for University research can best come from 
normal University budgets, that is, from the 


PPLICATIONS are invited for awards under 

the Royal Society and Nuffield Foundation 
Commonwealth Bursaries Scheme. The bursa- 
ries provide travel, maintenance at a rate of 
about £600 a year depending on living cosis 
and the applicant’s circumstances and are 
tenable usually for periods of 2-12 months; they 
are not intended to provide any salary as such. 
Bursars will not be permitted to prepare speci- 
fically for, or to take examinations for, higher 
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same general budgetary framework that in- 
cludes the salaries of the members of the pro- 
fessorial staff and their non-professorial assist- 
ants as well as the funds for chemicals, or 
materials for the machine shop or the glass- 
blowing laboratory, and so forth. 

Unfortunately, however, the usual University 
budgets are inadequate even for the present 
level of basic research, and they have had to 
be supplemented by funds from various grants 
or contracts, which in turn have tended to put 
one boundary or another on the manner of use. 
The aim ought to be to increase the amount 
of money coming through regular channels in 
University operations rather than continually 
to multiply the varieties of routes through 
which these funds arrive. 

Whether it is feasible for the Government to 
use a different type of distribution or not, it 
is clear that the Government should see to it 
that University research is adequately financed, 
not necessarily that the Government finance it 
directly. If steps can be taken to cause ade- 
quate funds to flow into University channels 
from private sources, this will be far superior 
to an attempt to modify the Government method 
of support of research in order to overcome 
these objections. There will still remain the 
larger projects that need the Government's 
attention ; it might be better to keep the Gov- 
ernment activities in that sphere. 

The foundations, of course, have had con- 
siderable experience in handling the support of 
research with a minimum of restriction. The 
tradition of a foundation is to say: “Once we 
have made you a grant, you go ahead and spend 
it as you see fit.” This is a tradition which is 
well worth copying by both the Government 
and industry for the furtherance of basic re- 
search to the degree it deserves. 


degrees or diplomas. 

For proposed visits beginning during the 
period from January to June 1956, applications 
must be received complete with supporting 
documents not later than 15 September 1955, 
by the Assistant Secretary, The Royal Society, 
Burlington House, London, W.1., from whom 
application forms and fuller particulars may be 
obtained. 


rent 
gaged 
h fits 
Main 
ndus-~ 
y be & | 
its 
e of fF 
‘arch, 
im- 
> 
ment | 
nmes 
Even 
great 
re- 
irdly 
erns 
arge 
long 
istic 
mes 
in- 
the 
nust 
asic 
an 
the 
ney. 
lat- 
vell 
aft, 
» is 
one 
re- 
all 
ver 
ork 
in- 
ra- 
ili- 
ws 
n- 
a 
itv 
le- 
nt, 
ial 
a 
in i 


256 


HE nature of initiation or production of free 
radicals in thermal as well as catalysed 
polymerisations, of vinyl monomers is not com- 
pletely understood. In catalysed polymeriza- 
tions, the rate of initiation R, is given by 
Ri=2kgf (B) (1) 
where k, is the rate constant for the sponta- 
neous decomposition of the catalyst (B), which 
is supposed to be independent of the nature cf 
the solvent in which decomposition takes placc. 
f is called ‘Catalyst Efficiency’ which is defined 
as the ratio between, the rate of initiation by 
the primary radicals and the sum of all the 
rates of reactions by the primary radicals. If 
k; and k, are the specific rate constants for the 
initiation and first order recombination respec- 
tively, of the primary radicals of concentra- 
tion (R), then according to Matheson! : 
f=[k; (M) (R))| [ki (M) (R)+k, (R)) 
= [kj (M)+1 (2) 
(M) is the concentration of the monomer. 


That f is independent of or dependent 
on (M), is decided by k, being negli- 
gible or not negligible in comparison with 
ki(M). The study of catalysed vinyl-poly- 
merizations in the presence of chain transfer- 
ring solvent has revealed the nature of f. 
The relationship between the degree of poly- 
merisation P, and concentrations of mono- 
mer (M), catalyst (B), and solvent (S) is 
given by 
1/P,, +k + X)/k,(M)] + Cu 
(3) 


where 


Cy=KymlKp; Ci=kylk,; C,=ky;,/k,; Kim; kjs 
are the specific rate constants for chain transfers 
with monomer, catalyst and solvent respec- 
tively. kia, are rate constants for pro- 
pagation, termination by combination and ter- 
mination by disproportionation respectively and 
x= Keglkra + ky-, Considering that Cy and C, are 
negligible and also when k; (M) > k,,f is unity 
and it is seen from (3) that 1/P, linearly varies 
with (Bt /M) at constant (S/M). In the poly- 
merisation of styrene in toluene with benzoyl 


peroxide as catalyst (80°C.), the  varia- 
tion of 1/P, with (S/M) at constart 
Bt/(M) and with methyl ethyl ketone peroxide 


as catalyst (100°C.), the variation of 1/P, with 
( Bt)/(M) (Fig. 1, A, B, C) as well as (B/M)?* 
(Fig. 1, D, E, F), have been studied. From the 
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FIG. 1. Graphs A, B,C denote the plots of 1/P, 
vs. (B2/M) atconstant ratios of (S/M); Graphs 
D, E, F denote the plots of 1/P, vs. (B/M)* at constant 
ratios of (S/M) using methyl ethyl ketone peroxide as 
catalyst in the polymeristion of styrene. 


5-5 x with methyl ethyl ketone peroxide: 
the values for (1 + X) (ky. + kya) (kaf)4/k, are 
0-15 with methyl ethyl ketone peroxide, and 
0-013 with benzoyl peroxide respectively. The 
computed value for the latter is 0-014. On the 
other hand, when k, >ki (M), f will be equal 
to 1/1+k,/k,(M) and 1/P, must regularly 
vary with (S/M) at constant.(B/M)* but aot 
at constant (B#/M). For the polymerization of 
vinyl acetate in toluene catalysed by benzoyl 
peroxide at 75°C., the relationships for 1/P, 
vs. (S/M) at constant (B/M)? (Fig. 2, A, B) 
as well as for 1/P, vs. (S/M) at constant 
(Bt /M) (Fig. 2, C, D) are given. From the 
slope (Fig. 2, A, B) the transfer coefficient 
C, = 2-7 x 10-% has been obtained. 

The third possibility is that k, and k,(M) 
have comparable values when the relationships 
of 1/P, vs. (S/M) at a constant (Bi/M) 2s 
well as 1/P, vs. (S/M) at constant (B/M)? 
fail to yield constant slopes from different plots. 
In such a case both (B/M) as well as (M)4 
should be kept constant. Our study reveals 
that the catalyst ditertiary butyl peroxide in 
the polymerisation of styrene in toluene be- 
longs to this class, 
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Fic, 2. Graphs A and B are the plots of 1/P, vs. 
(S/M) at constant (B/M)#; Graphs C and D are the 
plots of 1/P, vs. (S/M) at constant (Bt/M) using 
benzoyl peroxide as catalyst in the polymerisation of 
vinyl acetate. 


Nature of Initiation in Vinyl Polymerisations 


FIG, 3. A and B represent the plots of 1/P, vs. R/M* 
using tertiary butyl hydroperoxide (Graph A) and 
ditertiary butyl peroxide (Graph B) as catalysts in the 
polymerisation of styrene. C and D represent the plots 
for the evaluation of C,. 


The rates of initiation in the polymerisation 
of styrene at 80° C., with the catalysts ditertiary 
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butyl peroxide and tertiary butyl hydroper- 
oxide have also been evaluated. Considering 
the first term on the right-hand side of the 
expression (3): 
(kgBf)t (14+X)/kp(M) = (kee +kra) 
(1+X)R,/k,*(M)? (4) 
Let the slope of the plot 1/P, vs. R,/(M)? be 
A’ (Fig. 3, A, B). Since the overall rate in 
catalysed polymerisation in solution is mainly 
due to propagation and transfer with the solvent 
R,=—dM/dt = (kgfB)#(M) {[kp/( ky. +k 
(5) 
plots of R, vs. (Bt/M) (Fig. 4, A, B) are 
linear. Let the slope be K. The rate of initia- 
tion is then given by 
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Fic. 4. Graphs A and B represent the plots of rates 


against Cat. $x M, in the case of styrene using tertiary 
butyl hydroperoxide (plot A) and ditertiary butyl 
peroxide (plot 8) as catalysts. 


(6) 


The R,’/(B) values for ditertiary butyl per- 
oxide and tertiary butyl hydroperoxide catalys- 
ed polymerisations of styrene at 80°C. are 
2-20 x 10-7 and 4-25 x 10-7 respectively. The 
plots C and D in Fig. 3 indicate that the transfer 
of styrene radicals with these catalysts are 
very small. 


1. Matheson, M. S., /. Chem. Phys., 1945, 13, 584, 


No. 
4 
3 
linear 
tained, 
> and 2 
~ 
¢,02 
- 
al 
nstant 
ide as a 
xide ; 
The a O 
larly 
2 Ad-b Ato 
t not Bi2 B20 
1/P ; C&D 
|| 


258 


Current 
Science 


ON UPWELLING AND FISHERIES 


E. C. LAFOND 
Electronics Laboratory, San Diego, California. U.S.A. 


HE need for new sources of food is not 

unique in India, but is shared by many 
other sections of the world. One _ possible 
approach in solving this problem is to seek out 
the sea. It is no longer profitable to sail out 
blindly in search of new fishing grounds. How- 
ever, the approach through scientific studies is 
proving to be of great value in their location. 
There are some established reasons why fish 
reproduce and congregate more in one area 
than another. One reason is food. Fish feed 
mainly on plankton, smaller fish, etc. These 
in turn are believed to be dependent upon plant 
nutrients, which in some regions are controlled 
by the water circulation. The probability of 
predicting an area of high fish productivity 
from the water circulation is here discussed. 

The production of organic matter in the sea 
may come about by several methods. A simple 
organic cycle is presented in “The Oceans”.! 
Inorganic plant nutrients are converted into 
plants. These plants may then provide food 
for some animals. All organisms eventually 
die and are broken down by bacterial action into 
inorganic plant nutrients. The cycle could thea 
be repeated. 

Nitrates, phosphates and silicates are the 
principal plant nutrients measured in the sea. 
They are usually found in lower concentrations 
in the region near the surface, since they are 
partially used up in these shallower layers by 
growing plants and, eventually, animals. 
Although the nutrients are returned to the 
water when the organisms are decomposed, 
most of them are dissolved at the deeper depths. 
Therefore one way of increasing the nutrient 
concentration in the surface layers is by verti- 
cal circulation, which brings the deeper nutrient- 
laden water towards the surface. 

As pointed out in The Oceans,! upwelling 
(and vertical circulation) may occur in the open 
ocean, as on the Equator, or along continental 
coasts where the prevailing winds are such 
that upwelling is induced. It has been observ- 
ed to occur at several places along continental 
coasts throughout the world. For example, up- 
welling occurs along the central California 
coast during the spring. Phelps? reports that 


during this time the silicate at the 60m. level 
increased. This should be the season of great- 
est plankton production which in turn should 
cause the greatest decrease in nutrients. This 
increase in silicate can only be attributed to 


the vertical transport of deeper sub-surface 
nutrient-laden water. 

The best example of the relation between 
vertical circulation and actual fish catches has 
recently been described by Cromwell* and 
Sette+ Numerous vertical sections of tempe- 
rature and salinity were taken through the 
central equatorial Pacific, from which the ver- 
tieal and horizontal circulation were determin- 
ed. At the same time and in the same area 
scientifically controlled catches of tuna were 
made. 

The results “demonstrated that divergence 
and upwelling at the equator enrich the sur- 
face waters with inorganic nutrient salts, sti- 
mulating plankton production. Surface waters 
containing the plankton drift northerly to an 
adjacent convergence zone. By inference this 
is believed to maintain a concentration of organ- 
isms of the tropic level above the plankton, 
mainly small fish and squid, which in turn 
comprise food for yellowfin tuna”. The pro- 
ducts of upwelling, although they drift some- 
what from their origin, cause an unusually rich 
fishing ground. 

Although this study was made in the open 
sea far away from the mainland there appears 
no reason why a similar relationship should 
not exist off the east central coast of India. 

From the oceanographic studies® conducted 
by the Andhra University it was established 
that upwelling and sinking occur at different 
seasons. This was determined from the vertical 
temperature sections off the Waltair coast and 
the seasonal temperature and salinity cycle of 
nearshore surface water. The upwelling period 
was found to last at least during the months 
of March to May. With more data® from the 
northern coastal region it is now believed that 
the effects of upwelling near the coast still 
exist in June as well. 

The geographical extent of the upwelling 
zone along the coast, as well as distance from 
shore, have not been definitely established. An 
estimate of the boundaries of this zone is shown 
in Fig. 1. In this figure the east coast area 
considered is shaded in A, enlargements of the 
surface projections in B and D, enlargement of 
a vertical section off Waltair in C, and a key 
to the density units used, in E. The more dense, 
high nutrient water has the heavier shading. 
Currents, both vertical and horizontal, are 
shown by arrows. Jt can be seen that in C the 
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FIG. 1. Distribution of Sea Water Density off the East Coast of India in Spring showing Horizontal and 


Vertical Circulation and the General Region of Upwelling. 


heavier nutrient laden water is brought up to 
the surface nearshore as the result of the S.W. 
winds, which move the surface water away 
from the shore. The upwelled water flows north 
with the prevailing coastal currents of this 
season. In June high salinity water was ob- 
served off Saugor Island, probably the results 
of upwelling farther down the coast. The 
southern limit of upwelling is not known, but 
probably extends south of the Godavari Delta. 
It does not appear to extend to the southern 
coast since at Mandapam the phosphates, sili- 
cates, nitrates and salinity do not reach a maxi- 
mum during the spring season.? 

Dr. Ganapati and Mr. Murthy’ of the Andhra 
University have made extensive studies of the 
plankton off the Waltair coast. They observed 
a maximum flowering of diatoms during the 
upwelling months. This is in accord with pre- 
vious cited cases of high nutrient concentrations 
and upwelling observed elsewhere in the world. 
The actual steps from plankton to larger fish 
food forms is not thoroughly understood, but 
there seems to be no reason why this should 
not take place over the continental shelf off 


the east central coast. The physical motion, 
upwelling, occurs there, as do also nutrients 
and abundant plankton. It logically follows 
that larger forms comprising fish food 
and fish themselves should abound in and 
adjacent to this upwelling zone. In the interest 
of increased food production, the east central 
coast should be thoroughly investigated as a 
commercial fishing ground of economic import- 
ance. 


1. Sverdrup, H. U., Johnson, M. W. and Fleming, 

The Oceans, Prenctice Hall, N.Y., 1942, 
pp. 1-1087. 

. Phelps, Amer. Phil. Soc. Trans., 1937, 29, 153. 

. Cromwell, /. Mar. Research, 1953, 12, 196. 

4. Sette, Oscar, E., Proceedings of the Eighth Pacific 
Science Congress, Quezon City, Philippines, Nov. 
1953 (in press). 

5. LaFond, E. C., Andhra University Memoirs in 
Oceanography, 1954, 1 (11). 

E. C., Zbid.,2 {in press). 
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7. Jayaraman, R., /nd. J. of Fish., 1954, 1, 345. 

8. Ganapati, P. N. and Murthy, V.S. R., Proceedings 
of Eighth Pacific Science Congress, Manila, Nov. 
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ee application of a technique for cortico- 
trophin therapy in rheumatic conditions by 
spaced intravenous infusions is described by 
Beattie and Hartfall in a recent issue ,of the 
British Medical Journal (1955, June 25, 1499). 
This report is encouraging since carefully con- 
trolled clinical trials designed to study the 
value of cortisone in the treatment of rheuma- 
toid arthritis have failed to show that it has 
any advantage over aspirin when two strictly 
comparable groups of patients are compared, 
the one receiving cortisone and the other aspirin 
in large doses. 

In the meantime the recognition that appa- 
rently minor changes in the structure of the 
steroid molecule may profoundly modify the 
clinical and biochemical effects of these sub- 
stances has stimulated the chemists’ imagina- 
tion and led to the trial of numbers of such 
variants. 

The first successful one was hydrocortisone 
(Kendall’s Compound F), which became avail- 
able in 1951. Boland estimated that hydro- 
cortisone (free alcohol) was 50% more potent 
milligram for milligram than cortisone acetate 
or cortisone (free alcohol), although hydro- 
cortisone acetate was less effective than either, 
and he suggested that hydrocortisone was less 
likely to cause side-effects such as sodium 
retention. However, the advantages of hydro- 
cortisone over cortisone have been almost 
entirely utilized for intra-articular injections. 


Science 


MODIFICATIONS OF CORTISONE 


The halogenated derivatives of hydrocortisone 
have also come in for some attention since 
animal studies suggested that these have a 
higher glycogenic activity. 9-Alpha-fiuoro- 
hydrocortisone has apparently ten times ithe 
activity of cortisone in this respect. Unfortu- 
nately the salt—and water-retaining effect 
was enhanced also, and to apparently a greater 
extent than its anti-rheumatic action, thus 
making the substance useless for _ practical 
therapy. This steroid was also effective when 
given by intra-articular injection, but again so 
potent was its sodium-retaining property that 
this militated against its practical use. 


Another variant, hydrocortisone t-butyl-ace- 
tate, was however found by Hollander and his 
colleagues to be more effective. Although of 
no immediate practical consequence, studies 
such as these point the way to the possibility 
of improved clinical results. The variant tested 
apparently differs from cortisone only in the 
addition of one double bond and is known as 
metacortandrecin (‘“metacorten”) or predni- 
sone. It is reported to have, dose for dose, 
five times the initial beneficial effect of corti- 
sone in rheumatoid arthritis and other rheuma- 
tic conditions, while electrolyte studies showed 
its salt-retaining properties to be slight and its 
effect on diabetes,to be comparable to that of 
cortisone. 


INDIAN RAUWOLFIAS AND THEIR PLACE IN THERAPY 


E root of the plant Rauwolfia serpentina 

has been employed for centuries in Indian 
medicine for the relief of various central ner- 
vous system derangements, both psychic and 
motor, including. anxiety states, excitement, 
maniacal behaviours associated with psychosis, 
schizophrenia, and epilepsy. It has recently 
gained importance because of the promise it 
holds of being a suitable tool in the modern 
physician’s armamentarium for the treatment of 
hypertension. Several commercial houses and 
groups of research workers in university labo- 
ratories, both in this country and outside, are 
at present actively engaged in isolating the 
most potent fraction or fractions from this 
plant, which would give satisfactory results 
without any untoward side-effects sometimes 


noticed during the administration of the whole 
crude drug or its powders. 


In this connection a critical survey of the 
present state of knowledge on the chemistry, 
pharmacology and clinical uses of the Rauwolfia 
has been presented by Dr. B. Mukerji, Direc- 
tor, CDRI, Lucknow, in an article contributed 
to the J.S.I.R. (Supplement to the July 1955 
issue). 


The article covers the following aspecis: 
description and distribution; botanical and 
pharmacognostical aspects of Rauwolfia serpei- 
tina and other species; chemical composition; 
alkaloidal content of different species; pharma- 
cology; bioassay of preparations and therapeu- 
tic uses. 
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EFFECT OF HEAT TREATMENT 
ON THE COERCIVE FORCE OF 
FERRUGINOUS MANGANESE 
ORES 
In a recent paper! some of the results obtain- 
ed on the magnetic properties of the ferrugi- 
nous manganese ores of the Visakhapatnam 
District have been published. These have been 
obtained at the laboratory temperature using 
the oscillographic technique. In the present 
investigation the effect of heat treatment on the 
magnetic properties of a certain ferruginous 
manganese ore sample collected at Garividi, in 

Visakhapatnam District, has been studied. 
The above ore sample was powdered and 
analysed for the total iron and manganese per- 


Control of Red Rot of 

Kar, D. D. Srivastava AND D. R. 

SINGH 
The of Lepeostegeres 

florus Bl.—S. N. Drxir 278 
The of Comandra umbeliaa 

(L.) Nutt—Manast GuHOosH .. 280 
centages. The sample (41:2% Mn, 18% Fe) 


corresponding to — 150 +200 mesh was made 
into several fractions and each fraction was 
heated to a certain temperature in air in an 
open furnace for about 15 minutes. In all five 
fractions were made, the temperature ranging 
from 300-900° C. The magnetic  proper- 
ties of these fractions were studied by the 
oscillographic technique of Bruckshaw and 
Rao.2 Two sets of I and H curves were drawn 
at a peak-field of 700 and 800 oersteds. From 
these curves, the values of the coercive force 
were read. The results are given in Table I. 
For both the peak-fields of 700 and 800 
oersteds, the results show that the coercive 
force is a maximum for the fraction heated 
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TaBLe I 


Coercive force in oersteds 


Temperature 
(a) (6) 
310 96 151-2 
370 140 158-2 
620 152 180-0 
720 88 144-0 
870 120 129-6 


(2) Peak-field 700 oersteds (6)  Peak-field 
800 oersteds 
to 620°C. From the room temperature, the 
coercive force shews a marked increase and 
reaches its maximum at 620°C. and then falls 
off at higher temperatures. This rise in coer- 
cive force can be explained by the following 
dispersion theory.* 

In any magnetic material we may postulate 
the existence of elementary magnets or mag- 
netons. Magnetic materials including minerals 
are generally metallic; that is, they are con- 
ductors of electricity and their structure may 
be represented by positive nuclei in a 
field with at least some free electrons. 
Certain of these positive nuclei will act 
as centres for the magnetons. In an _ ideal 
magnetic substance the magnetons can be con- 
sidered to be spheres with uniform charge dis- 
tribution, capable of moving in negative elec- 
tron field without resistance. By formation of 
a phase below its temperature of crystal growth 
and by formation of a disperse system of two 
phases, at least one of which is magnetic, the 
positive nuclei of the magnetic material are dis- 
placed from their equilibrium positions, with the 
result that the field is distorted and the groups 
of positive nuclei, called pseudomoiecules, be- 
come bound together by electrons. Now it is 
obvious that the magnetons would be bound by 
such a process and a more intense field would 
be required to produce alignment of the magne- 
tons. And once aligned an increased field cor- 
responding to high coercive force would be 
required to break down this line-up. 

The formation of disperse systems can be 
accomplished by the method of heating to form 
a solid solution, quenching to retain the solu- 
tion and then re-heating to form a dispersion 
from the solid solution. In some instances the 
treatment may be simple heating to a certain 
temperature as in the case of manganese ores. 
The general principle of treatment is to render 
the iron content of the mineral in such a form 
that it may be converted to a magnetic state, 


Science 
usually Fe.S», by reduction or oxidation at a 
temperature that does not permit crystal 
growth. 

It is found by the present investigation that 
a higher coercive force could be established for 
this manganese ore sample at a temperature 
round about 600°C. 

B. S. R. Rao. 

V. L. S. BHIMASANKARAM. 
Dept. of Geophysics, 
Andhra University, 
Waltair, December 20, 1954. 


1. Rao, B. S. R. and Bhimasankaram, V. L. S., Proc. 
Nat. Inst. Sci. of India., 1955, 21A, 44. 

2. Bruckshaw, J. Mc. G. and Rao, B. S. R., Proc. Phy. 
Soc., 1953, 63B, 931. 

3. Dean, R. S., Gotschalk, V. H., Davis, C. W., U.S, 
Bureau of Mines, 1934, R. I. 3223, 7. 


FORCE CONSTANTS OF 
MOLECULE 
In continuation of the previous calculations of 
the force constants for BF; molecule by the 
author,! similar calculations are carried out 
for BCl,. The molecule belongs to the point 
group D;,,assuming a plane symmetrical model. 
The six normal modes are classified as 
A,’ +A,” +2E’, following the notation of Herz- 
berg. Out of the three modes, A,’ represents 
the motion of the atoms in a plane perpendi- 
cular to the plane of the molecule and in the 
present calculations types A,’ and E’ alone are 
considered in order to evaluate the in-plane 
valence force constants. A,’ mode is Raman 
active and infrared inactive. E’ mode is active 
in both. The force constants are determined 
using 471cm.-! of A,’ mode and 956cm.-! and 
243cm.-! of E’ mode fundamentals of B!'Cl, 
given by Scruby Lacher and Park.2 The con- 
stants thus obtained are used to determine the 
corresponding frequencies of the isotopic mole- 
cule B!°Cl,, which are compared with those 
given by Scruby and others. 
The potential energy expression is given by 
2V=fa (Ad,?+ Ad,?+ Ad;*) 
+d*fa (Aa,*+ Aa,*+ Aa,* 
+2faa (Ad, Ad,+ Ad, Ad, 
+2dfaa [( Aas) Ad,+ (Aa,+ Aag) Ad 
+ (Aag+Aas) Ad. 

+2df'ag (AagAd,+ Aa, Ads) 

2d*faa (Aa;Aag+ AagAas+ Aa; Aas) 
where d is the B-Cl distance, and f’,, is the 
interaction force constant between the B-Cl 
stretching and the bending of the angle form- 
ed between two other B-Cl bonds. This force 
constant is neglected in the calculations of BF, 
assuming that it would be generally very small 
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in comparison with the other constants. With 
the introduction of f’,, the P.E. expressed is 
considered to be a more general one. The 
significance of the remaining symbols in the 
above expression is the same as given in refer- 
ence! The elements of the PE. matrix and 
of the K.E. matrix are obtained with the help 
of the above expressions and adopting the 
method described in detail elsewhere! The 
value of f,, was determined using 471 
of A,’ type substituting the value of f, obtaine: 
by Badger’s* rule. Using 955 cm! and 243 cm.-! 
of E’ type, two combinations of four force con- 
stants, namely and ( could 
be evaluated. Two sets of force constants are 
obtained while solving the secular equation for 
FE’ mode because of the quadratic nature of the 
equation. These are given in Table I. They 
are used in arriving at the corresponding fre- 
quencies of the isotopic molecule B!°Cl,. 
Table II summarises the data. 

TABLE I 
Force constants (f x 10-5 dynes/cm.) 


Set I Set II 
fa 3-227 3-227 
(Badger’s rule) 
—0- 69 
hg 0-158 1-065 
II 


Type of vibration frequencies in cm.! 


BlMCls B?°Cl3 
(Scruby) (Scruby) (Author) 
calc. 
Ay’ ee (471) 471 471 
ee 995 994 
(243 244* 261 


The frequencies in the parenthesis are thos? 
used in the present calculations. The fre- 
quency with the star is obtained by the pro- 
duct rule by Scruby and others. The first set 
of the constants gives rise to the frequencies 
of the isotopic molecule B!°Cl, which are in 
good agreement with those given by Scruby 
and others while the second set gives wide 
divergences; it may therefore be ignored. 

The author is highly indebted to Dr. K. R. 
Rao for his kind guidance during this work and 
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to the Government of India for awarding a 
Senior Research Scholarship. 
Dept. of Physics, 

Andhra University, 

Waltair, March 3, 1955. 


V. SANTHAMMaA, 


1, Santhamma, V., Proc. Nat. Znst. Sci. Ind., 1954, 
20, 245 (and the references given there). 

2. Scruby, Lacher and Park, J. D., /. Chem. Phys., 
1951, 19, 386. 

3. Herzberg, G. ‘Jnfra-red and Raman Spectra of 
Polyatomic Molecules” van Nostrand, 1945. 

4. Badger, R. M., /. Chem. Phys., 1935, 3, 710. 


THE SHRINKING HORIZON IN THE 
STEADY-STATE THEORY OF THE 
EXPANDING UNIVERSE 
In 1948 Bondi and Gold! put forward the 
steady-state theory of the expanding universe. 
In the same year appeared an interesting paper 
by Hoyle? modifying the field equations of 
general relativity so as to incorporate the idea 
of a continuous creation of matter as suggested 
by Bondi and Gold. In ths steady-state theory 
of the universe every fundamental observer 
has got separate well-defined horizon. 
Recently, Whitrow? has discussed a_ situation 
involving two fundamental observers A and B 
and a galaxy C on the horizon of A, on AB 
produced. He raises the question that since C 
is not on the horizon of B, it may be possible 
for C to establish contact with A through an 
intermediary like B. Piranit has shown why 
this programme cannot be carried out. Gold’s® 
letter, however, raises further questions in this 

matter. 

In fact there are two types of the horizon: 
the one being the effective theoretical horizon 
H, and the other the effective observable horizon 
H,. The range of H, may be widened to a cer- 
tain extent by using better instruments of obser- 
vation. H, is a function of time and what we 
wish specially to point out is that it is a shrink- 
ing horizon. Once it is realized that the theore- 
tical horizon of an observer is a shrinking one, 
several controversial questions appear to be 
well explained. 

The space-time of the steady-state universe 
is given by de Sitter’s line-element 

ds* =dt*—e** (dz*+dy*+dz*) (1) 


r= 
k being Hubble’s constant and the velocity of 
light being taken as unity. A pulse of light 
starting from r=0, where the observer is 
located at time t=t, reaches a distance r at 
time t: 
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The horizon at t=t, is obtained by proceed- 
ing to the limit t= » and is found to be k-!e-*to, 
Thus the horizon when ty = — © is infinite. At 
to= 0 the radius is k-! while at t,x ~, it is 
zero. The radius of the horizon thus ‘shrinks 
from « to 0. The question arises now if com- 
munication can be established between two 
observers which may or may not be within a 
distance of k-te-!*teof each other at t=i,. 

Let us suppose that C is on the horizon of A 
at time t= 0 at a distance c. It then transmits 
light to B at a distance b from A which reaches 
B at t,. Then 

(e-*: -1)=(c—b) (3) 
But c=k-! and hence e~*: = °. 
At this time t, the effective horizon has the 
radius 

Hence when light reaches B, B is on the 
effective horizon of A and since A, B, C are 
stationary relatively, it follows that the hori- 
zon has shrunk from the value k-! to b during 
the time-interval of the phenomenon. When 
the light from C reaches A the horizon shrinks 
to one of zero radius. No communication ori- 
ginating at t=t, from beyond the theoretical 
horizon k-'e~**' can reach an observer within a 
finite interval of time. 

The features of the steady-state theory which 
have a bearing on the phenomenon of the 
shrinking horizon deserve to be reviewed care- 
fully. 

I should like to express my thanks to Pro- 
fessor V. V. Narlikar for his guidance in pre- 
paring this communication. 

Dept. of Physics, SACHCHIDANANDA GUPTA. 
Banaras Hindu University, 
April 18, 1955. 


1. Bondi, H. and Gold, T., Month. Not. Roy. Astr. 
Soc., 1948, 108, 252. 

2. Hoyle, F., 7éid , 1948, 108, 372. 

3. Whitrow, G. J., Observatory, 1953, 73, 203. 

4. Pirani, F. A. E., /id., 1954, 74, 172. 

5. Gold, T., Mature, 1955, 175, 382. 


ON ESTIMATION OF MASS 


THERE have been several studies both in U.K. 
and U.S.A. about the accuracy of visual esti- 
mation of distance, which have been summaris- 
ed by Whitney and Higgins.! Sodha and Mehta? 
have made a study of mental estimation of 
time. This note presents a study of estimation 
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of mass by 26 members of staff of Defence 
Science Laboratory, New Delhi. 

The subjects were requested to estimate the 
mass of six books, four metallic objects and 
three other miscellaneous objects, in a random 
order as given’in Table I. No time limit for 
giving the estimation was imposed and the 
subjects were allowed to handle the objects. 
The subjects were free to give their estima- 
tion in any unit of mass. 

The mean estimated mass E and the mean 


are given in Table I. The coefficient of cor- 
relation between the mean deviation and the 
mean estimated mass for all the objects taken 
together was found to be very high (r= 0-97 
for eleven degrees of freedom), the regression 
equation being 


(E~E) = 0° 3728 E+7 (1) 
The values of mean deviation, calculated from 
the above relation have also been tabulated 
for comparison in Table I. 

The correlation between the mean estimated 
mass E and the mass M of the six books was 
also very high (r=0-987 for four degrees of 
freedom), the regression equations being: 

=0-9441 M—121 (2 A) 

The correlation between E and M for the 
four metallic objects was also very high 
(r= 0-9996 for two degrees of freedom). The 
appropriate regression equation is: 


Emeta: 1-2330 M-1 (2 B) 
TABLE I 
Estimation of mass in grams by 26 D.S.L. 
subjects 
Mean Mean 
estimated Deviation 
Mass E (E ~ E) 
Mass 
No. Object Order M = - 
8B 
a 
iS) 
1 Glass plate VI 30 42 28 «23 
2 Iron bar XII 60 «671 73 #29 33 
3 Screw driver IV 113 128 138 43 54 
4 Marble VII 155 144 60 «61 
5 Pulley III 186 233 228 83 94 
6 Paper weight X 230 146 
7 Book XIII 340 212 200 87 86 
8 Book II 420 270 276 97 108 
9 Wrinch VIII 590 740 726 312 283 
10 Book IX 720 603 559 246 232 
11 Book 1 804 577 638 201 222 
12 Book V 902 701 731 326 267 
13 Book XI 1033 897 854 281 341 
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The values of £ as calculated from equation 
(2A) and (2B) for books and metallic objects 
have also been listed in Table I for comparison. 


The results have been illustrated graphically 
in Figs. 1 and 2. 


M in Grams —> 


FIG, 1, Regression of mean estimated mass E on the 
true mass M. 


(E~E) in Grams 


E in Grams 


Fic, 2. Regression of mean’ deviation E~E on the 
mean estimated mass FE, 


The authors are grateful to Dr. D. S. Kothari, 
Dr. R. S. Varma and the subjects for their 
kind interest in the investigation. 


Defence Science Lab., M. S. Sopna. 
New Delhi-12, V. B. TAWAKLEY. 
May 14, 1955. V. K. JAIN. 


1. Whitney and Higgins, Unclassified A.O.R.G. Report, 
1948, 171, 48. 

2. Sodha, M. S. and Metha, A. K., Curr. Sci., 1954, 
23, 86. 
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OCCURRENCE OF PILLOW LAVAS 
IN THE KOLAR SCHIST BELT 


Spmitic rocks of Dharwar age showing pillow 
structure have been recorded by Pichamuthu! 
from many localities in the Chitaldrug Dis- 
trict, and by Ramamurthy? in the Bellara traps 
in the Tumkur District in Mysore State. In the 
Kolar Schist belt, the Mysore geologists? have 
described metamorphosed basic volcanic rocks, 
uralite basalt, uralite diabase, hornblende gra- 
nulite, tufted green amphibolite, amygdular 
basalt, etc., which have been widely altered to 
hornblende schists. Recent structural mapping 
of the Kolar Gold Fields by the Geological 
Survey of India has brought to light occur- 
rences of pillow structure in exposures of 
uralite basalt at many places. A typical expo- 
sure of the pillow lava (Fig. 1) showing clearly 
undistorted pillows may be seen on the west- 
ern slope of the ridge along the Kamasamudram 
Road, 2 miles south of Marikuppam Railway 
Station. 


—Photo by A. V. Ramachandra. 


of 150’ x 75’ in the uralite basalts. They are 
either globular, spheroidal or ellipsoidal, but 
usually irregular and contorted. They vary in 
size from about 6” to 2’ in diameter, sometimes 
attaining more than 3’. The boundaries of the 
pillows are marked by a thin skin up to an 
inch in thickness. At a few places, where the 
exposures are undisturbed, the tops of the flows 
and the stratigraphy of the associated group of 
steep-dipping rocks may be established with the 
help of the pillows in the uralite basalts. This 
may be confirmed by other evidences, as for 
example, cleavage-bedding relations in the 
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associated horizon of schistose tufted amphi- 
bolite, which occurs everywhere in regular 
stratigraphic order with* the massive and 
granular uralite basalt. 

The pillow-bearing lavas, which have been 
previously described as uralite basalts, are 
really fine-grained metabasalts of spiliti¢ com- 
position. Thin sections of the rock show a fine- 
grained, variolitic or intergranular texture, with 
laths of plagioclase of the composition oligo- 
clase-andesine (about 30%), granular, sheaf- 
like and spherulitic aggregates of blue-green 
hornblende (hastingsite?) (about 50%) and 
minor amounts of epidote (about 3-4%), quartz 
(about 2-3%) and titaniferous _iron-ore 
(about 6-8%). 

Detailed petrological study of the Kolar suite 
of rocks is being carried out to establish the 
exact composition and metamorphic changes, 
and their bearing on the original nature of the 
flows. 

S. NARAYANASWAMI. 
Geological Survey of India, 
Calcutta, -May 7, 1955. 


1. Pichamuthu, C. S., Curr. Sci., 1950, 4, 110. 

2. Ramamurthy, V., Proc Jnd. Sci. Comg., 40th 
Session, 1953. 

3. Ramachandra Rao, M. B., Bull , M.G.D., 16, 1937. 


CORDIERITES FROM BIDALOTI, 
KORATAGERE TALUK 


CORDIERITE-HYPERSTHENE-ANTHOPHYLLITE granu- 
lites occurring near the village of Bidaloti, in 
Koratagere taluk, were described as “Bidaloti 
series” by Rama Rao.! The outcrops occur 60° 
west of south of Holavanahalli and due south 
of Bidaloti temple, on the southern flanks of 
4 2580. Many of these cordierite-bearing rocks 
exhibit faint laminations and banding. They 
also show honey-combed weathering and ribbed 
appearance. During the course of the recent 
investigation of this suite of rocks, cordierite 
was studied in great detail. 

The cordierite occurs as individual grains of 
variable dimensions measuring 0°4mm.x 1cm. 
in diameter. Here and there, they are found 
altering to anthophyllite. All the grains of 
cordierite are flooded with inclusions of iron 
ores. Some of them contain pleochroic haloes 
measuring 0-002 mm. x 0-004mm. in diameter. 
The optical characters of the cordierites are: 
refractive indices as studied by immersion 
method are: a=1-550, 1-545, y= 1-542. 
Birefringence = 0-008 (calculated from indices). 
Optic axial angle = — 76° (by direct measure- 
ment on universal stage). 
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Usually, the cordierites are commonly twin- 
ned on (100) or (130) giving rise to multiple 
twins. They have been reported from Moghok 
and Madura in India by Dunn? and Krishnan." 
The cordierites of Bidaloti exhibit multiple and 
simple twinning -(Fig. 1). 


Fic. 1 
Some of the grains exhibit incipient sector 


twinning giving trillings. Venkatesh* has 
described stellate twinning in cordierites from 
Bokaro coalfields. Recently, stellate twins in 
cordierites have been reported from the burnt 
rocks of Jharia and Raniganj coalfields by 
Naidu.5 

The multiple tWinning in cordierite was 
determined on the Universal stage in the fol- 
lowing manner. The method on the stage is 
after Reinhard. 

The co-ordinates of the axes of the optical 
indicatrix (X, Y, Z) and the twin pole were 
plotted on the Wulff’s net. Then with the known 
orientation of cordierite, ie, X=—c, Y=a, 
Z= b, the three poles X, Y, Z, were transferred 
on the projection. When the twin pole is trans- 
=a 


FIG, 2, Stereogram of Cordierite showing twinning 
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ferred in the same way, we find that it falls 
between Y and Z, the angle beween the twin 
pole and Z being 30°, which according to Dana* 
is the angle between (010) and (110) (Fig. 2). 

The absence of complex pattern of twinning, 
and the predominance of simple and lamellar 
twins in the cordierites of Bidaloti, points to 
the low temperature conditions prevailing 
during their formation. Venkatesh? has made 
an extensive study of cordierites from India 
and has established the relation of the twin 
laws to temperature. Recently it has been fur- 
ther supported by Naidu.® 

We wish to acknowledge the valuable guid- 
ance and suggestions given by Dr, P. R. J. 
Naidu throughout the work. 

Central College, S. K. Basu. 
Bangalore, M. G. CHAKRAPANI NalbDu. 
June 1, 1955. 


1. Rama Rao, B., Rec. Mysore Geol. Dept., 1938, 
36, 40. 

. Dunn, J. A., Rec. Geol. Surv. India, 1931, 65, 445. 

. Krishnan, M. S., Mineral. Mag., 1924, 20, 248. 

. Venkatesh, V., Curr. Scé., 1952, 20, 183. 

. Naidu, P. R. J., 7did., 1954, 22, 389. 

. Dana, E. S., Text Book of Mineralogy, 1951, 4th 
Edn., John Wiley. 

. Venkatesh, V., Amer. Min., 1954, 29, 636. 


POSSIBILITY OF PREPARATION OF 
HIGH SPECIFIC ACTIVITY Co” 
SOURCE FOR RADIOTHERAPEUTIC 
USE 


Durtnc the course of work on the Szilard- 
Chalmer reactions with cobaltic complexes it 
was found that (a) dicyclopentadienyl cobalt 
(III) nitrate, (b) bis-indenyl cobalt (III) 
nitrate, and (c) cobalt phthalocyanine gave 
high yields of “separable-activity”. 

Samples of these complexes were irradiated 
with slow neutrons in the Bepo at Harwell, 
England. The “separable-activity” was isolated 
by dissolving samples of (a) and (b) in water, 
with cobalt sulfate as carrier, followed by 
either (i) precipitation of cobalt anthranilate, 
or (ii) extraction of cobalt oxinate with chloro- 
form. The method used for (c) has been 
described earlier.1 Measurements of radio- 
activity were made with a “well-iype” scin- 
tillation crystal set-up. The average “separ- 
able-activity” was found to be 94%, 97-5% and 
95-5% for a, b and c respectively. 

Trisacetylacetone cobalt (III) and sodium- 
ethylenediamine  tetra-acetate cobalt (III* 
under similar conditions yielded 83% and 72% 
“separable-activity”. 
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Because of the high yield of the separable- 
activity, the complexes (a), (b) and (c) ap- 
pear to be suitable for the preparation of “high 
specific activity” cobalt-60 sources for radio- 
therapy. 

For teletherapy, the higher specific activity 
would permit the use of smaller size sources 
having shorter penumbras, which would 
localize the tissue-damage; and at the same 
time allow more intense dosage due to reduced 
self-absorption in the sources. 

Chemistry Division, AMAR NATH. 
Dept. of Atomic Energy, JAGDISH SHANKAR. 
Bombay, June 24, 1955. 


1. Amar Nath and Jagdish Shankar, Curr. Sci., 22, 372. 


APPARENT SPECIFIC VOLUME OF 
CELLULOSE NITRATE IN BUTYL 
ACETATE 


ParTIAL specific volumes of polymers in suit- 
able solvents are required for the determina- 
tion of molecular weights by the method of 
ultracentrifuge. Frequently, apparent specific 
volumes can serve the purpose of partial speci- 
fic volumes. Density data, from which these 
are calculated, are also useful in interconvert- 
ing volume and weight concentrations. 

The cellulose nitrate was prepared in the 
following way. Absorbent cotton was washed 
well, dried and ground in a Wiley Mill. 7g. 
of this were nitrated with a mixture of con- 
centrated sulphuric acid (170ml.) and fuming 
nitric acid (70 ml.) for one hour at about 26° C. 
The acid was then removed by suction, cellu- 
lose nitrate thoroughly washed and stabilized 
by boiling with distilled water. It was dried 
under vacuum before use. The butyl acetate 
was of E Merck quality. It was used without 
further purification. 

The nitrogen in a sample of cellulose nitrate 
was estimated by dissolving it in concentrated 
H.SO, and titrating against a solution of fer- 
rous ammonium sulphate according to the 
method of Mitra and Srinivasan.1 The nitrogen 
content was 13-2%. The D.P. of the material 
was calculated from viscosity using the equa- 
tion of Alexander and Mitchell.2 It was of 
the order of 500. 

The densities were determined at 30° + 0-1°C. 
Ordinary specific gravity bottles were used for 
higher concentrations and Sprengel type pykno- 
meter for lower concentrations. These had a 
volume of about 42ml., so that weighing to 
+0-5mg. was considered sufficiently accurate. 
Tares of same size were used to compensate 


rent 
vin- 
iple 
hok 
an.’ 
and 

tor 
las 
om ‘ 
in 
rnt 
by 
ol- 
is 
al 
re 
mn 
a, 
ed 
s- 


268 


for the buoyancy effect, no correction being 
applied for the weights. 

The results are presented in the following 
table : 


Wt. percent. of Density in g./ml. Apparent specific 
cellulose nitrate at 30° C, vdlume 
0 0-8597» 

1-39 0-86502 0-644 

1-08 0-8640, 0-635 

0-799 0-86284 0-64, 

0-548 0-8619. 0-61, 

0-314 0 8609, 0-624 
0-194 0-8605, 0-634 

Mean 0-63, 


The apparent specific volume of cellulose 
nitrate in butyl acetate is thus found to be 0-63. 
ATIRA, A. G. CHITALE. 
Ahmedabad-9, May 6, 1955. 


1. Mitra, B. N. and Srinivasan, M., /. /ndian Chem. 
Soc., 1944, 21, 397. ; 

2. Alexander, W. J. and Mitchell, R. L., Amal. Chem., 
1949, 21, 1497. 


THE P BLOOD GROUP IN INDIANS 


AccorRDING to Race and Sanger? strong exam- 
ples of human anti-P sera are rare. It is there- 
fore considered worthwhile to record the pre- 
sence of an anti-P antibody active at 37°C. 
in the serum of a male blood donor of group 
A,B. The antibody appeared to be of spon- 
taneous origin since the donor gave no history 
of transfusion or injection of blood. On pre- 
liminary examination the antibody agglutinated 
14 out of 26 bloods, and with one exception 
seemed to have the specificity anti-P. Because 
of an element of doubt introduced by the ex- 
ception the serum was forwarded to the Blood 
Group Reference Laboratory, London, where 
Miss Dorothy Parkin kindly identified the anti- 
body as anti-P. ‘(The single exception, thought 
to be P — ve, was subsequently found to be a 
weak P + ve.) 

No extensive survey of the P blood group in 
Asians has yet been undertaken! The serum 
was therefore used to determine the P groups 
of 526 random Indians (blood donors and labo- 
ratory staff) of no definite ethnological] status. 
The serum was absorbed in the cold with P 
—ve cells to remove ‘non-specific’ cold agglu- 
tinins and simple tube tests as described by 
Race and Sanger? were carried out both in the 
cold (4°C.) and at laboratory temperature 
(28°C.) with completely concordant results. 
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Weak P +ve and P —ve cells were used as 
controls. The results were read as either P 
+ve or P —ve, that is the various grades of 
P+ ves were not taken into account. The fol- 
lowing results were obtained. 

Positive—304 (57-8%). 

Negative—222 (42-2%). 

Total—526 (100-0%). 

The gene frequencies calculated from the 
above are as under: 

P—0-35035. 

p—0-64965. 
Blood Transfusion Dept., G. W. G. Bir. 
Armed Forces Medical College, 
Ponna, June 8, 1955. 


1. Mourant, A. E., The Distribution of the Human 
Blood Groups, Oxiord, 1954. 

2. Race, R. R. and Sanger, S., Blood Groups in Man, 
Oxford, 1954. 


INFLUENCE OF B-VITAMINS ON THE 
INHIBITION BY CASEIN HYDROLY- 
SATE OF TRYPTOPHANE UTILI- 
SATION IN NEUROSPORA CRASSA 


INTENSIVE studies have been carried out on the 
biological conversion of tryptophane to nicoti- 
nic acid and the enzymes involved in the con- 
version have been identified.| Of the various 
factors which are involved in the conversion, 
the influence of the level of dietary protein is 
one.2 In the earlier work, the adverse effect 
produced by the*proteins have been attributed 
to the influence of the amino acids of the pro- 
teins on the digestive tract,* whereas later work 
has suggested their influence on certain enzyme 
systems in the conversion.* Evider-ces in favour 
of the latter view have been p.cvided by the 
work of Shanmuga Sundaram and Sarma on 
the influence of protein hydrolysates® and amino 
acids® on the utilisation of tryptophane by a 
nicotinic acid requiring mutant of Neurospora 
crassa (strain 39401). They have found thal 
the protein hydrolysates and certain amino acids 
inhibit the utilisation of tryptophane by 
N. crassa. Confirmatory results of the above 
observation have come out from the work of 
Jakoby and Bonner? who have isolated the 
enzyme ‘kynureninase’ from N. crassa and 
demonstrated the deleterious effect of certain 
amino acids in the enzyme system. In the pre- 
sent note the effect of B vitamins when pie- 
sent alone and along with casein hydrolysate on 
the utilisation of tryptophane by Neurospcra 
crassa is reported. 

The strain of Neurospora crassa used here is 
able to utilise all the metabolites of trypto- 
phane for nicotinic acid synthesis and the gene 
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sed as gene block peroxidase & oxidase 
ther P 1 
des of precursor — indole ———————— tryptophane —> 
ne fol- formylase 
formyl-kynurenine ————————> _kynurenine —————————>_ 3-hydroxykynurenine 
kynureninase 
> 3-hydroxyanthranilic acid —> nicotinic acid 
is located at the precursor indole linkage as The results of the influence of each B vita- 
illustrated in the accompanying scheme: min alone and in combination with casein 
IRD The organism was cultured in Fries’ medium hydrolysate on the utilisation of tryptophane 
j as described by Horowitz and Beadle’ and was by Neurospora crassa are presented in Table I. 
allowed to grow in 50ml. conical flasks, the From the table, it can be seen that all B 
total volume of the media being 10ml. (5ml. vitamins excepting riboflavine do not exert any 
7 uman of double concentration plus 5ml. of water) influence on the utilisation of tryptophane when 
containing the following substances in the basal present in the medium. However, riboflavine 
em, medium in mg., ammonium tartarate-50; ammo- seems to lower the utilisation. Also, from the 
nium nitrate 10; potassium phosphate (mono results it is observed for the first time that 
THE basic)—10; magnesium sulphate—5; sodium the inhibition produced by the casein hydroly- 
LY- chloride and calcium chloride—1-0 (each); sate or otherwise by certain amino acids pre- 
I- dextrose—200; and the following trace elements sent in it on the utilisaton of tryptophane is 
in micrograms: B-—0-1; Mo—0-2; Fe—2-0; overcome by thiamine, pyridoxine, folic acid 
Zn—20; Cu—1-0; Mn—0-2 and the vitamin and choline, whereas riboflavine seems to inhi- 
a oe biotin 0-5 milli-microgram. The pH of the bit the utilisation still further. Further work 
icoti- medium was 5-6. After 72 hours’ growth at with other tryptophane metabolites, casein de- 
paseii 30°C., the mycelia were carefully removed, phosphorised enzymatically and by alkaline 
drvees washed, dried at 60°C. to constant weight and treatment, and certain pure amino acids are 
‘sion, finally the dried mycelia were — in a in progress and will be published in detail 
in 1s Roller Smith Torsion balance. ‘ elsewhere. 
*ffect TaBLe I Our thanks are due to Dr. H. K. Mitchell of 
sated Influence of B vitamins alone and in presenc? California Institute of Technology (U.S.A.) 
aa of casein hydrolysate of tryptophane utilisa- for the generous gift of Neurospora mutant. 
wor i 39401 
ryme — fod E. R. B. SHANMUGA SUNDARAM. 
the Wt. of mycelia in mg. P. S. SARMA. 
n iv. Bi 
With casein Research Lab 
hydrolysate 
A; N Substances added to the ge (containing June 20, 1955. 
pora basal medium* mg. N) 
id 
cids = -5& 68 1. Dalgliesh, C. E., Quart. Rev. Chem. Soc., 1951, 
by 5, 227. 
ove 2. Krehl, W. A., Sarma, P. S. and Elvehjem, C. A., 
of J. Biol. Chem., 1946, 162, 403. 
q kes, L. V., Hend ’ 
1 No supplement (control) 24-1 12-8 1949, M. and Elvehjem, 
an jiami a 
bain 4. Goryachenkova, E. V., Doklady Akad. Nauk. 
93.0 27 2 S.S.S. R., 1951, 80, 643. 
mg. pyridoxine 27-5 26- 
: 5 1 mg. p-aminobenzoic acid 25-2 16-5 15-1 5. Shanmuga Sundaram, E. R. B. and Sarma, P. S., 
ca 6 1 mg. folic acid 25-0 23-6 27-1 J. Sci. Industr. Res. (in press). 
on 7 1g. calcium pantothenate 6. —, Curr. Sci., 1954, 23, 224. 
era 8 2 mg. choline “5 “0 7. Jakoby, W. B. and B D. M., /. Boil. . 
9 1 mg. inositol 11-3 13-8 708. onner, J. Boil. Chem., 
is 8. Horowitz, N. H. and Beadle, G. W., /éid., 1943, 
rto- * Basal medium contains 250 microgram L-tryptophane 150, 335. 


ene in 5 c.c. double concentration medium, 


270 Letters to the Editor Current 


AMINO-ACID COMPOSITION OF THE 
PROTEINS OF PUMPKIN 


As a source of proteins pumpkin (Cucarbita 
maxima, Duchesne) is poor,! yet a study of 
the proteins of this fruit vegetable was made 
in view of its extensive use in a predominantly 
cereal diet. The fruit as obtained ffom the 
local market was separated from the seeds, 
shredded and sun-dried for 7-8 hours tili dry. 
The dry material was then milled to 80 mesh 
fineness. Pigments were removed by extract- 
ing the powder with acetone in a soxhlet appa- 
ratus till the powder had a very light yellow 
colour. One kg. of the wet material gave roughly 
85-90 g. of the powder on a pigment-free basis. 

The extraction of the total proteins was car- 
ried out using 0-5% sodium hydroxide (1 litre 
for 100g. powder), and the proteins precipi- 
tated with 10% acetic acid. The precipitated 
proteins were washed free of acetate ions and 
dehydrated with acetone to give a fine yellow 
powder. One hundred g. of the dry powder 
gave 22-23g. of crude protein 45-50% pure 
according to the nitrogen values. 

The protein preparations so obtained were 
analysed for nitrogen, moisture, ash percentages 
and for amino acids by microbiological methods, 
after purification. 

The purified proteins of pumpkin contained 
13-2% nitrogen, 1-82% ash and 0-3% moisture. 
Of the total nitrogen 6-3% was amide nitrogen, 
2-3% humin nitrogen, 37-1% basic nitrogen 
and 53-2% was non-basic nitrogen. 

The amino acid content is given in Table I 
and compared with that of casein analysed 
under identical conditions. 


TABLE I 


Amino acid content of pumpkin protein and 
casein 


Amino acid Test organism used 


Casein 
Reference 


Pumpkin 
protein 


1 Arginine S. faecalis 14-1 4-0 {4) 
2 se do 2-7 4-1 (4) 
3 Cysfine L. mesentroides P.60 2-0 0-4 (3) 
4 Methionine do 2-8 3-7 (3) 
5 Histidine do 4-2 2-6 t3} 
6 Lysine do 4-2 6-8 (3 
7 Phenylalanine do 6-2 5-3 (3) 
8 Tyrosine do 4-6 6-3 (3) 
9 Isoleucine Z. arabinosus 17/5 5-8 6-4 (2) 
10 Leucine do 8-6 11-3 (2) 
11 Tryptophane do 2-1 2-1 (2) 
12 Valine do 6-6 7-5 (2) 
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In paper chromatographic studies the protein 
of pumpkin showed the same amino acid pat- 
tern as casein. It, therefore, appears that it 
is as complete a protein as casein. Pumpkin 
protein has 3-5 times as much arginine and 
5:0 times as much cystine as casein. It also 
has a higher histidine and phenyl-alanine con- 
tent, but lysine appears to be the limiting 
amino acid of the protein. 

Dept. of Biochemistry, S. H. Kamatu. 
Institute of Science, KAMALA SOHONIE. 
Bombay-1, March 16, 1955. 


1. Health Bulletin No. 23, Nutrition Research Lab., 
Coonoor. 

2. Schweigert, B. S., McIntire, J. M., Elvehjem, C. A. 
and Strong, F. M., /. Biol. Chem., 1944, 155, 183. 

3. Barton- Wright, E. C., Analyst, 1946, 71, 267. 

4. Greenhut, I. T., Schweigert, B.S. and Elvehjem, 
C. A., J. Biol. Chem., 1946, 162, 69. 


A NEW SPECIES OF MARINE CHITIN 
DIGESTING BACTERIUM* 
THE very prodigious production of chitinous 
organisms in the sea would tend to lock up a 
vast store of nitrogen which would be unavail- 
able unless released in an assimilable form. 
However, bacteria are known to break down 
chitin in marine environment.!-4 Johnson? 
isolated some _ chitinovorous bacteria from 
crabs. Benton! and ZoBell and Rittenberg! 
described a number of marine chitin digesting 
bacteria from marine environment without 
naming them. We detected the presence of 
chitin digesters in sea-water, marine sand, and 
in chanks by enrichment technique of Hock." 
Four cultures were found to utilize chitin as 
sole source of carbon and nitrogen. 
Description of the chitinoclastic bacteria: 
rods, gram negative, coccoid, 0-6-0-8 «x 0-8-1-07 
mostly single, a few in pairs or chains, actively 
motile with a single polar flagellum about six 
times the length of the cells; non-spore-forming. 
Colonies, gray translucent, effuse, flat, fimbriate 
margin; stroke cultures: abundant, smooth, 
gray, echinulate, turning cream yellow with 
ageing. In sea-water broth, white membranous 
fragile pellicle, and high turbidity; no growth 
in fresh-water broth and on potato. Acid from 
Blucose, sucrose, galactose, mannitol and gly- 
cerol, but arabinose, xylose and lactose not fer- 
mented; starch hydrolysed; H,S produced 
by 3 out of 4 cultures (peptone iron agar). 
Nitrates reduced to nitrites, gelatin rapidly 
liquefied, indole not produced from tryptone : 
Brom-cresol-purple milk unchanged, but with 


* Published with kind permission of the Director of 
Industries and Commerce, Madras. 
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3% NaCl in it, was coagulated becoming alka- 
line. Grows in media containing 10% NaCl;; 
ammonia produced from peptone, asparagine 
and chitin, but not from urea; aerobic facul- 
tative. No growth on fresh-water media. 

Source.—Four cultures from the Indian sacred 
chank (entire flesh) (Xancus pyrum). Habitat. 
—sea-water, marine bottom. 

Since the description does not agree with any 
described in literature, this is considered as 
new species—Pseudomonas chitinovora N. sp. 

A mineral salt solution having the composi- 
tion (W/V) K,HPO, 0-1%, MgSO, 0-02%, 
CaCl, 0-01%, FeCl, 6-002% made up with ‘aged’ 
sea-water was used. When purified chitin 
(prepared according to Benton?) alone was 
added, visible growth of the cultures was 
noticed in 24-48 hours and the chitin was com~- 
pletely digested in 5-7 days. 2-°5g. chitin was 
solubilized in 7 days when present in 1% con- 
centration. With added asparagin, there was 2 
heavier and quicker growth of cells in less 
than 24 hours but the first signs of chitin diges- 
tion were noticed in 6-7 days by the ‘frilled’ 
edges, and chitin was digested in 10 days. With 
added yeast extract (0-1%), chitin was not 
digested though fair growth was obtained. 
Likewise, when glucose was added to the 
mineral salts—chitin medium, there was slight 
turbidity in 18 hours but no further growth or 
chitin digestion was noted upto 2 mcnths. The 
culture did not utilize glucose and ammonium 
sulphate as sole source of carbon and nitrogen 
respectively. However citrate, acetate and tar- 
trate were readily utilized if ammonium sul- 
phate was present as nitrogen source. Oxalate 
did not support growth. 

The decomposition of chitin by these cultures 
was followed by paper chromatography. Neither 
glucose, glucosamine, nor acetyl-glucosamine 
were detected. Acetic acid was not also detected. 
It is to be presumed that glucose and acetic 
acid are rapidly and preferentially utilized as 
they were formed. This opinion was also ex- 
pressed by Campbell and Williams.*? Valdecamp’ 
did not detect glucose but detected acetyl- 
glucosamine, glucosamine, acetic acid and 
ammonia. Hackman® detected acetyl- 
glucosamine and a trace of glucosamine but 
ZoBell and Rittenberg* noted ammonia, acetic 
acid and ‘reducing sugars’. They considered 
that this was due to hydrolysis of acetylated 
amino groups in two steps or by an attack on 
the essential carbon atom itself. Ammonia 
formed was probably in excess of requirements 


+ All media in this study were made up with ‘aged’ sea 
water. 
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and was hence detected by us. From the cul- 
ture medium with chitin as the sole source of 
carbon and nitrogen, we detected an acid with 
a low R, value of 0-25-0-28 (Ry,,,,, 0°43) in 
acid solvents (n-Butanol—20% formic acid, 
4:5) but with a higher R, value of 0-45 when 
developed in the presence of ammonia .® This 
acid may have a basic group such as OH, and 
it is still unidentified. The same ‘spot’ was 
obtained in media with citrate, acetate and tar- 
trate as carbon sources and ammonium sul- 
phate as source of nitrogen. 

The occurrence of these chitinovorous bac- 
teria in chanks herein and the isolation of simi- 
lar bacteria by Jenniaux® (Hackman) from the 
gut of snail (H. Pomatia) indicate the sym- 
biotic role they may play in aiding animals in 
the digestion of chitin. The culture is deposited 
in the National Collection of Type Cultures, 
Poona. 

The author acknowledges with pleasure the 
keen interest evinced and the valuable sugges- 
tions given by Sri. R. Venkataraman. 


Fisheries Tech. Station, A. SREENIVASAN. 
Kozhikode, May 19, 1955. 


. Benton, A. G., /. Bact., 1935, 29, 449. 

. Johnson, D. E., Zdid., 1932, 24, 335. 

Hock, C. W., /. Marine Res., 1941, 4, 99, Biol. 
Buil., 1940, 79, 199. 

. ZoBell, C. E. and Rittenberg, S.C., /. Bact., 1938, 

35, 275. 

. Valdecamp, H., Mature, 1950, 500, 169. 

. Hackman, R. H., Austr. J. Biol. Sci., 1954, 7, 168. 

. Campbell, R. R. and Williams, O. B., /. Gen. 

Microbiol., 1951, 5, 894. 

. Kennedy, E. P. and Barker, H. A., Anal. Chem., 

1951, 23, 1033. 


OCCURRENCE OF SYNCHYTRIUM 
MINUTUM IN INDIA 
Synchytrium minutum (Pat.) Gaum. was first 
recorded by Sydow? for India in 1914 as Woro- 
ninella puerarie (P. Henn) Syd. Thirty years 
later, Mhatre and Mundkur! could not trace 
any herbarium specimens of this species in any 
Indian herbaria and up to the present time 
the record of its occurrence in India is unsub- 

stantiated. 

In June 1950, the author collected this fungus 
on Pueraria tuberosa DC. in the rain forests 
near Sagar, Mysore State. As has been well 
known, the fungus produces two distinct phases 
during any one growing season, viz., the re- 
peating phase of several soral generations and 
a single generation of dormant soral phase. The 
sori of repeating phase are soft, spherical, 
600-800 » in diameter and orange-yellow. The 
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sporangia, several hundred in a sorus, are en- 
closed by a thin hyaline soral membrane. The 
dormant sori begin to develop about a month 
after the primary infection. They incite an 
unusual type of tumours which are _ hard, 
smooth, orange to dull brown and individually 
measure 3-7 x 3-5mm. The sori are single in 
a cavity, hard, black, spherical, oval or elon- 
gate, and measure 0-8-1-0 x 0-6-1-5mm. The 
sporangia are polygonal to spherical 20-32 (26) 
in diameter, light golden-brown, and compactly 
adhere together to form a hard and dark spore- 
ball. Specimens collected in March 1952 and 
stored for 3 years in herbarium sheets extrude 
the sporangial mass forcibly on wetting. It is 
therefore probable that at least in Malnad 
where the temperature variation for the whole 
year is around 50-90° F., the dormant phase is 
capable of hybernating in the dead host parts. 
Previously, this fungus has been reported 
from China, India, Japan, New Guinea and 
Philippines on Pueraaria sp. P. phaseoloides 
(P. sericans), P. hirsuta and P. thunbergiana. 
The present record adds P. tuberosa to this list. 
The author is thankful to Dr. John S. Kar- 
ling and Dr. Akshaiber Lal for encouragement. 
Dept. of Biol. Sci., B. T. Lincappa. 
Purdue University, 
Lafayette, Indiana, 
U.S.A., May 21, 1955. 


1. Mhatre, J. R. and Mundkur, B. B., Z/oydia, 1945, 8, 
131. 
2. Sydow, H., Ann. Mycol., 1914, 12, 484. 


DIPYRIDYL PARAMOLYBDATE 
A SOLUTION of a-2’-dipyridy] in hydrochloric 
acid gives a pink soluble complex with ferrous 
salt and this was assigned the structure! 


N 
x 

A bivalent argentic cation was stabilised? by 
forming a complex with dipyridyl. In the pre- 
sent work addition of dipyridyi solution to an 
aqueous sodium molybdate solution gave no 
precipitate and the pH was 8-8. Dilute HCl 
was added dropwise to this mixture of solu- 
tions and a white precipitate was formed at 2 
particular stage when the pH of the solution 
was 1-92. Recent X-ray investigations and 


Fe 


spectrophotometric measurements’ revealed the 
presence of [Mo,O,,]-* ion in paramolybdates. 
According to Jander,* [Mo,0,,]-* is stable in 
solution at about pH 1:5. 


After pH 1, the 
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anionic molybdenum becomes a_ divalent 
molybdenyl cation, MoO,++. According to the 
above analogy, the white precipitate obtained 
may be supposed to be [MoO,(dipy),]MoO, 
since it is tested and found not to contain 
chloride. This is untenable since the MoO, ++ 
ion and MoO,=~= ion are stable in acidic and 
alkaline ranges. Hence the precipitate should 
be a dipyridyl paramolybdate having one of 
the following compositions : 

1 [(Dipy-H,) (H,Mo,O;,)] ——— 179 

2 {(Dipy-H.)> 205 

3 [(Dipy-H,); (MogOn)} —— 231 
((Dipy-H,) (H,Mo;Oy)] 174 
[(Dipy-H,), (H,Mo;O,)] -——— 196 
[(Dipy (Mo;O%)] 218 

The theoretical amount of the compound that 
contains one gram atom of molybdenum is indi- 
cated against each one of them. A definite 
weight of the dried sample (0-:1506g.) was 
taken, heated strongly and finally ignited with 
concentrated nitric acid. The white residue of 
molybdic oxide, MoO,,, was cooled and weighed 
(0-1091g.). The results obtained in a number 
of experiments are fairly concordant and indi- 
cate that one gram atom of molybdenum is 
present in 198-8g. of the compound. This 
points to Formula No. 5 and thus indicates the 
presence of a Mo, unit in the paramolybdates. 

This conclusion has also been arrived at by 
other investigations which will be reported 
elsewhere. 

Thanks are due to the Board of Scientific and 
Industrial Research, Orissa, for a grant to one 
of us (D. V. R. R.). 
Dept. of Chemistry, 
Ravenshaw College, 
Cuttack, May 6, 1955. 
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D. V. Ramana RAo. 
S. PAnt. 


. Blau, F., Monatsh, 1898, 19, 647. 

. Hieber and Miihlbauer, Fer., 1928, 61, 2149; Sugden, 
J.C.S., 1932, P. 161. 

. G. Jander, Ber., 1930, 194, 383. 

. Sturtevant, /.4.C.S., 1937, 59, 630. 

. Lindqvist, L., Acta Chem. Scand., 1951, §, 568. 


SHARK SPOILAGE BACTERIA* 
WHILE the bacterial fiora associated with spoil- 
age of teleosts has been extensively studied, 
elasmobranch spoilage flora has received little 
attention. Wood,? who investigated the bac- 
teriology of shark spoilage, found the spoilage 
flora differing significantly from that of teleosts. 
He found that in the sharks there was no suc- 
cession in the bacterial genera during spoilage; 
there was also a marked difference in the ratio 
of genera and species associated with teleosts 
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and elasmobranchs. respectively. In _ shark 
spoilage enrichment of certain genera, parti- 
cularly gram-positive types, occurs, this being 
different from teleost spoilage where gram- 
negative types predominate in the later stages.1.* 
In the light of these findings our observations 
on bacteria isolated from spoiling shark muscle 
appear to be of interest. 

A number of bacterial strains were isolated 
from twelve shark samples (Scoliodon spp.) 
allowed to spoil at room temperature (27-30° C.) 
for 24 hours. With the exception of one (a 
Micrococcus candidus strain) all the isolates 
were gram-negative rods (Table I). None of 
the isolates produced any pigment and most of 
the strains required sea-water for satisfactory 
growth especially in liquid media. Gram-posi- 
tive asporogenous rods of the Corynbacterium 
group which were found occurring abundantly 
during shark spoilage studies by Wood (162 
out of 266 total isolates being Corynbacteria), 
were conspicuously absent in the flora isolated 
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It is interesting to record here that in con- 
trast with our observations on shark spoilage 
flora, in our studies on teleost spoilage occur- 
ring at room temperature we found aerobic 
sporeformers, i.e., Bacillus as the dominant 
type. 

The relatively high concentration of urea in 
elasmobranch muscle, about 2% in the case of 
shark, might exert a selective action on the 
development of the spoilage flora. 


Central Marine Fisheries N. K. VELANKAR. 
Research Station, P. V. KAMASASTRI. 

Mandapam Camp, 

June 27, 1955. 


* Published with the permission of the Chief Research 
Officer, Central Marine Fisheries Research Station, 
Mandapam Camp. 

1. Wood, E. J. F., C.S. 7. X., Australia, Pamphlet 

No. 100, 1940. 

2. —, Aust. J. Mar. Freshw. Res., 1950, 1, 129. 

3. —, /bid., 1953, 4, 160. 

4. Velankar, N. K., /ndian /. Fisheries, 1955, 2, 96. 


TABLE I 
Types of bacteria isolated from spoiling shark muscle 


No. Nitrate Gelatin B.C.P Hydrogen Ammonia 
Type of Description reduc- liquefac- Milk * Dextrose Lactose: sulphide from 
strains tion tion production Urea 
I 4 Gram-negative, motile, short rods; + - No Acid& Acid - + 
show bipolar staining change gas only 
a | do + - do do do _ i 
(Sometimes long chains present) 
lll 1 Gram-negative, actively motile, + + pep- - - ++4++ +44 
medium rods (24 hrs.) tonised (24 brs 
IV Gram-negative, short rod & coccoid + Acid; Acid 
cells. Non-motile curdled only 
= do + + Alkaline; do + + 
pep- 
tonised 
VI 3 do + + do do - = a 
VII 6 do + + No do - - ‘a 
change 
VIII 8 Gram-negative, short rods, in + pep- do - - si 
chains and singles. Motile _ tonised ; 
IX 1 __ Spherical cells, in pairs and clusters. Identified as Micrococcus candidus 
Gram-positive. Non-motile 
i -posi- 
SYNTHESIS OF ASCORBIC ACID BY 


tive types, if any, were present initially, had 
not occurred. Wood found Corynbacteria com- 
monly occurring in estuarine muds in Austra- 
lia, and since sharks are bottom feeders the 
presence of these bacteria in the shark muscle 
during spoilage is only to be expected. In a 
study of the bacterial flora of the inshore envi- 
ronment at Mandapam carried out by one of 
us,* Corynbacteria were not encountered. These 
observations incidentally stress the significance 
of the bacterial flora of the environment of the 
living fish as a source of the spoilage bacteria. 


FUSARIUM VASINFECTUM ATK. 
Tue few reports that have appeared on the 
production of ascorbic acid in fungi seem to 
be confined to Aspergillus niger!:2 and some 
unidentified molds.* The possibility of its syn- 
thesis by Fusarium vasinfectum Atk. and the 
role of zinc in the process, have been investi- 
gated and are briefly reported here. 

The fungus was grown at room temperature 
(30-32°C.) in a purified and heavy metal 


amended, sucrose-nitrate basal medium,* with 
the Zn concentrations varying. Ascorbic acid 
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produced in the culture filtrates was estimated 
at intervals of 5, 10, 15 and 18 days, following 
the method of Robinson and Stotz,5 using, how- 
ever, a ‘Spekker’ absorptiometer. 

Appreciable amounts of ascorbic acid were 
detected in normal cultures receiving a sufficient 
amount of Zn, in the early stages of growth— 
.9-28 mg./l. with 0-4 p.p.m. Zn, at the end of 
5 days. The corresponding amount noticed in 
the case of Zn-deficient culture was only 
4-99 mg./l. In all the series studied the amount 
diminished considerably with age, falling to as 
low a value as 1-9 mg./l. at the end of 18 days. 
Thus it is clear that ascorbic acid is synthe- 
sized by this organism, in appreciable quanti- 
ties in the early stages of growth, and that Zn 
has a role in the process. 

Fuller details of this and certain other meta- 
bolic processes as well, of this fungus, will be 
published elsewhere. 

We thank Prof. T. S. Sadasivan for guidance 
and help and Dr. C. V. Subramanian for 
critical perusal of manuscript. 


R. KALYANASUNDARAM. 
(Miss) L. SARASWATHI- DEVI. 
University Botany Lab., 
Madras-5, June 4, 1955. 


1. Geiger-Huber, M. and Galli, H. Helv. Chim. Acta., 
1945, 28, 248. 

2. Galli, A., Ber. Schweiz. Botan. Ges., 1946, 56, 113. 

8. Ramakrishnan, C. V. and Srinivasan, K.S., Sci. 
Cult.. 1951, 16, 320. 

4. — L., Proc. Ind. Acad. Sci., 1954, 
40B, 1. 

5. Robinson, W. B. and Stotz, E., /. Biol. Chem., 1945, 
160, 217. 


ESSENTIAL AMINO ACID CONTENT 
OF BUFFALO MILK 


THE eight amino acids shown! to be essential 
for human adult, were assayed by microbiologi- 
cal methods as suggested by Barton-Wright.* 
The values as presented in Table I are in good 
agreement with those reported by Rao and 
Basu. It may be calculated from the data 
obtained by Mitchell and Hamilton‘ that for 
nitrogen equilibrium of an adult weighing 
70kg., 28g. of egg protein per day are requir- 
ed. Taking buffalo milk as the sole diet, it 
will be seen from Table I that for theoretical 
considerations, 1,000ml. (ca. 2:2lb.) of fluid 
milk, i.e., about 38 g. of milk protein, as against 
28 g. of egg protein, would fulfil the minimum 
daily requirements of an adult. This is so be- 
cause comparatively milk protein is deficient in 


Science 


methionine content. Since the recommended 
daily intake! of essential amino acids is double 
the amount of the minimum daily requirements 
of each acid, 2,000 ml. (ca 4-41b.) of fluid milk 
(i.e., about 76g. of milk protein) would not 
only satisfy the’ maximum essential amino acid 
requirements of an adult but would also allow 
the synthesis of the non-essential amino acids 
which are also of importance in human physio- 
logy. The Food and Nutrition Committee of the 
National Research Council of U.S.A. has recom- 
mended® a daily protein intake of 70g. for a 
human adult. Since milk protein has a good 
‘digestibility coefficient’, a daily intake of 
2,000 ml. of milk as a source of dietary pro- 
tein, would readily supply essential amino acids 
not only of proper quality but also sufficient 
in quantity to meet the demands of basic cata- 
bolism as well as those of the anabolic pro- 
cesses associated with the growth and main- 
tenance. 


TABLE I 
Amino-acid (a) (4) (c) (d) 
Tryptophan 0-068-0-069 0-25 0-5 1-39 
Leucine -. 0-36 -0-39 1-1 2-2 7-2 
Isoleucine 0-19 -0-21 0-7 1-4 3-8 
Valine 0-20 -0-23 0-8 1-6 4-0 
Lysine -0-30 0-8 1-6 5-2 
Phenylalanine .. 0-17 -0-19 1-1 2-2 3-4 
Methionine .. 6-11 -0-12 1-1 2-2 2-2 
Threonine -- 0-17 -0-18 0-5 1-0 3-4 


(2) Amino acid content of buffalo milk (Fluid) in g. 
per 100g. (4) Minimum daily requirements of human 
adult! in g. (c) Recommended daily intake! of 
essential amino acids. in g. (d@) Essential amino acids 
as supplied by daily intake of 2,000 ml. (ca. 4-4 Ib.) of 
buffalo milk (Fluid) in g. 

M.A.C.S. Labs., H. Rag. 
Law College Building, N. V. Jost. 
Poona, April 23, 1955. 


1, Rose, W. C., Chem. and Eng. News, 1952, 3, 
; 2386. 


2. Barton—Wright, E. C., Analyst, 1946, 71, 267. 

3. Rao, V. R., and Basu, K. P., Proc. Soc. Biol. Chem. 
(/ndia) , 1954, 12, 19. 

4. Mitchell, H. H. and Hamilton, T. S., Zhe Bio. 
chemistry of Amino Acids, 1920, Keinhold. 

5. Wooster, H. A., and Blanck, F.C., NMutritional- 
Data, 1950, H. J. Heinz Co., Pittsburgh. 
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SEXUAL DIMORPHISM IN THE 
MALPIGHIAN TUBULES OF 
GRYLLOTALPA AFRICANA 
Tue excretory system of Gryllotalpa africana 
Beauvois (Arthoptera: Insecta) consists of a 
large number of Malpighian tubules opening 
into a thick tube, the ureter, which discharges 
into the gut. The tubules show active twist- 
ing movements, while the ureter shows con- 
traction and expansion. In the male there are 
two types of tubules, while in the female there 
is a third type in addition to those found in 
male. Thus there is sexual dimorphism in 

the Malpighian tubules. 

The three types of tubules are easily dis- 
tinguishable, viz., (i) the tubules with yellow 
pigment, (ii) tubules containing white granules, 
and (iii) tubules filled with white amorphous 
powder. Preliminary tests reveal that the 
chemical nature of the contents of the three 
types of tubules is also different. 

(i) The yellow tubules are delicate, all of 
them are not of the same size, some are very 
long while others are small. Their length varies 
from 3-5-5-5mm., however there is no differ- 
ence in their thickness which is about 0-05 mm. 
except the 0-4mm. distal part which is very 
thin and hair-like. The yellow pigment is 
probably riboflavin. 

(ii) The second type of tubules are the 
smallest, pointed at their distal end and more 
or less conical in shape. Each tubule is about 
2-5mm. long and about 0-05mm. thick, and 
contains pellet-like granules. The granules are 
smallest at the distal end of the tubule but 
become larger and larger as the proximal end 


is approached. When the granules are dis- 
charged in the ureter, the empty tubule 
appears transparent. Chemically they are 


uratic granules, and their size varies from 
50-100 in length. 

(iti) The third type of tubules, which are 
present only in females, are the stoutest, thick- 
est, and longest and are about 40 in number. 
Each tubule is about 6mm. long and about 
0-1mm. thick. The whole tubule, except the 
distal portion which is only about 0-03 mm. 
thick, contains an amorphous powder the 
calcium carbonate each particle of which is 
about 3-5 in size and more or less spherical. 

The ureter has been found to contain only 
the uratic granules which are discharged into 
the gut by the contraction and expansion 
movements. 

Dept. of Zoology, 
The University, 
Lucknow, May 2, 1955. 


R. RAKSHPAL. 
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PARASITISM OF AMBASSIS RANGA, 
H.B. BY ARGULUS SIAMENSIS SUBSP. 
PENINSULARIS RAMKRISHNA 


RAMKRISHNA! originally described this sub- 
species from Rajahmundry (S. India), but he 
did not make any record of its host. The pre- 
sent is, therefore, the first record of a host for 
this sub-species. 

On 20th September 1954, during the survey of 
the fish fauna of Gokalpur Lake, 4 miles S.E. 
of Jabalpur, 3 specimens of adult Ambassis 
ranga were collected along with many other 
fishes. One of these Ambassis ranga was found 
to be infected with Argulus at the base of the 
caudal fin on the left side of the fish. On 
identification it was found that the parasite 
belonged to Argulus siamensis subsp. Peninsu- 
laris Ramkrishna. 

The author’s thanks are due to Dr. J. P. 
Harding of the British Museum (Natural His- 
tory) and to Dr. B. S. Chauhan of Zoological 
Survey of India for their helpful suggestions. 


Dept. of Zoology, R. B. MA.avriya. 
Mahakoshal Mahavidyalaya, 
Jabalpur, May 8, 1955. 


. Ramkrishna, G., Rec. Jud. Mus., 1952, 49, 207. 
. Cunnington, W. A., Proc. Zool. Soc., London, 1913, 
18, 262-83. Figs. 

. Hora, S. L., Proc. 30th Ind. Sci. Congr., Calcutta, 
(Abstracts), 1943, 3, 66. 

Khan, H., Proc. /nd. Acad. Sci., 1944, 19B (5), 
171. 

. Southwell, T., Rec. 7nd. Mus., 1915, 11, 323. 

. Wilson, C. B., Proc. U.S. Nat. Mus., 1902, 25, 635. 
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LECANIODIASPIS AZADIRACHTAE 
GREEN, IN SOUTH INDIA 


THE genus Lecaniodiaspis has been recorded 
from widely separated localities such as Aus- 
tralia, Formosa, China, Japan, Ceylon, Egypt. 
South Africa, America and Europe. Two spe- 
cies, Lecaniodiaspis azadirachte and L. mala- 
boda, were recorded by Green.' Later he 
added one more species Lecaniodiaspis mimu- 
sopis to his Ceylon collections.2 In South India, 
only three genera—Anomalococcus, Cerococcus 
and Asterolecanium—belonging to the family 
Asterolecaniide have been recorded so far. In 
the course of collecting some species of Coccids 
from the Agricultural College Estate, Coimba- 
tore, the existence of the genus Lecaniodiaspis 
came to light, and this is apparently the first 
record of this genus in South India. 

The specimens were collected on Azadirachta 
indica during May 1953 and June-July 1954, 
and later identified as Lacaniodiaspis azadi- 


rachte Green. This species was first described by 
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Green from specimens collected from a young 
branch of Azadirachta from Jaffna in Ceylon. 
In the present case, specimens were collected 
from young and grown-up trees in the farm 
area of the Agricultural College. They occur 
on the mid-vein of leaflet or the main rachis 
of the imparipinnately compound leaf or on 
the newly-formed branch. The area surround- 
ing the spot, where the insect fixes itself to 
the host, swells gradually into a gall-like struc- 
ture with the central portion sunk, forming a 
shallow pit in which the insect rests concealed 
completely by an opaque test. Adult females 
are light yellow in colour and narrow near the 
cephalic region and broader behind, when 
mounted on the slide somewhat circular. Scle- 
rotization of the derm is in an advanced state 
in the fully grown adults and this starts from 
the posterior region. The eggs are small and 
yellow in colour, the length ranging from 
0-28-0-38 mm. and the breadth ranging from 
0-14-0-16 mm. The larve are typically Leca- 
noid in. form with well-developed legs and six- 
segmented antennz. A _ detailed description 
will be presented later after further study. 
The author is grateful to Dr. W. J. Hall, 
Director of the Commonwealth Institute of 
Entomology, and Dr. W. J. Williams, of the 
same Institute, for identifying the specimen 
and to Sri. K. P. Ananthanarayana lyer, Gov- 
ernment Entomologist, Coimbatore, for help 
rendered during this work. 
Agric. Res. Station, T. S. MuTHUKRISHNAN. 
Taliparamba, June 13, 1955. 


1. Green, E. E., Coccide of Ceylon, 1896, 4, 298. 
2. —, J. Bom. Nat. Hist. Soc., 1922, 28, 1035. 


ROOT-KNOT DISEASE OF JUTE 
IN WEST BENGAL 


Root-KNot disease of Jute (Corchorus olito- 
rius) was first reported by Bessey! in 1911. 
Later on Kundu? reported gall-like swellings 
due to nematodes in Corchorus capsularis and 
C. olitorius. Galls due to Meloidogyne were 
observed by Franklin® on roots of C. capsularis 
sent to her from Borneo. 

Jute plants (C. capsularis and C. olitorius) 
grown in West Bengal are sometimes attacked 
with a disease which is characterized by the 
stunted growth of the plants with leaves, par- 
ticularly the young ones, rugose, dull and 
slightly mottled in appearance. From external 
appearance, plants are often mistaken to be 
attacked with Jute mite [Hemitarsonemus latus 
(Bark.) Swing. Order-Acarina]. Closer exa- 
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mination of affected plants never reveals the 
presence of mite. As the disease progresses, 
the leaves lose their shining green colour. 
There is premature shedding of lower leaves 
leaving a small crown of dull and rugose leaves 
at the top. The attacked plants rapidly lose 
their remaining leaves, stem becomes shrivelled 
and they ultimately succumb to the attack of 
the disease. On uprooting the affected plants, 
it is observed that the root system is heavily 
galled. It is full of small round to spindle- 
shaped galls of varying diameter of 0-2-0-5cm. 
or more. The galls which involve the entire 
root are present on the tap root and laterals. 
They are more numerous on roots of young 
plants. 


Fic. 1. showing the egg larve and adult female of 
Meloidogyne incognita present in the galled roots of Jute 
(Corchorus olitorius). 

(1) egg; (2) larva developing within egg; 3 (a) and 
(4) young larva before sexual differentiation ; (4) mature 
female. 

The disease is evident in the field when the 
plants are about 3-4’ in height. Mortality is 
higher in younger piants. The adult plants, 
which survive, present an etiolated, defoliated 
and dull appearance. 

Examination of the galls under the micro- 
scope by teasing them shows the presence in- 
side of numerous egg-masses in different stages 
of development, mature females and a few 
males of nematodes. Eggs are ellipsoid mea- 
suring 81-108» x 33-404. Larve in the ini- 
tial stage measure 250-370 x 8-114. The mature 
female is pear-shaped in appearance measur- 
ing 0-48-1-2mm. x 0-4-0-8mm. with a neck 
0-16-0-32mm. and stylet 10-124. The nema- 
todes belong to the genus Meloidogyne and 
they are identified as belonging to the species 
Meloidogyne incognita (Kofoid and White) 
Chitwood. The species was formerly known as 
Heterodera marioni (Cornu) Goodey, but re- 
cently Chitwood‘ placed Heterodera marioni 
under the genus Meloidogyne and made five 
species and one variety of it. 
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Our sincere thanks are due to Dr. M. T. 
Franklin of Rothamsted Experimental Station, 
England, for identification of the nematode and 
supply of certain valuable references and in- 
formation. 

State Agric. Res. Inst., S. B. CHATTOPADHYAY. 
Govt. of West Bengal, S. K. SENGUPTA. 
Calcutta-40. 

May 29, 1955. 


1. Bessey, E. A.,U.S. Dept. Agr. Bur. Plant Indus. 
Bull., 1911, 217. 

2. Kundu, B.C., Proc. 33rd /nd. Sci. Comgr., 1947, 
Part III, 113-14. 

3. Personal communication to the senior author. 

4. Chitwood, B. G., Proc. Helminthol. Soc. Wash., 
1949, 16, 90. 


CONTROL OF RED ROT OF 
SUGARCANE 


RED ROT occupies the most important place 
among sugarcane diseases of Northern India. 
Butler’s view! of “clean setts and no red rot” 
no longer holds good. Chona? emphasised the 
role of secondary infection in the propagation 
of the disease. Red rot lesions on the leaf mid- 
rib are an important source of inoculum. In the 
rainy season spores from the acervuli on the mid- 
rib wash down into the leaf-sheath where they 
find favourable conditions for germination and 
infection of the stem through the nodal region. 
In his presidential address to the Development 
Section of the Second Biennial Conference of 
Sugarcane Research and Development Workers 
Sri. K. L. Khanna suggested the possibility of 
controlling red rot by reducing the occurrence 
of midrib lesions of the leaves through spray- 
ing of fungicides. To study such possibilities 
the sites for spraying were selected at Biswan, 
Faizabad and Gola, where red rot frequently 
occurs. The fungicides used were Dithane, cop- 
pesan, Blitox and Perenox. Three sprayings 
were done between July and September at in- 
tervals of about four to six weeks. The dosage 
was two pounds of the fungicide to one hundred 
gallons of water. About 100-150 gallons of spray 
solution were required per acre. The observa- 
tions were recorded in the following manner. 
In a treatment one cane was taken at random 
from one stool and the total number of healthy 
fully opened leaves and those showing midrib 
lesions were recorded. One hundred canes 
were thus examined from different parts of the 
field. Thus the percentage of leaves showing 


midrib lesions was obtained. To determine the 
average length of the midrib lesions one leaf 
was picked up from each stool taken at random 
and 400 leaves were collected from different 
parts of the field. Out of this sample of 400 
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leaves, 100 were picked up at random and the 
length of the midrib lesions recorded. 


TABLE I 
Pl T 
ant reat- 2 = 
Zone Variety Ratoon ment be E 3 
32- 
a 
Biswan Co. 453  Ratoon Coppesan 11-3 31-9 
” ” ” Control 12-3 65-1 
” Plant Coppesan 10-1 37-9 
” Control 15-2 48-3 
ca . Coppesan 10-4 35-9 
” 9 99 Control 11-8 41-2 
Gola 245 ,, Perenox 15-1 44-9 
” Control 17-3 42-6 
” ” ” Dithane 15-0 37-2 
” Control 17-3 42-6 
” Ratoon Perenox 12-3 45-4 
” 9 is Control 17-8 66-5 
” ” ” Dithane ll 6 30-2 
” ” ” Control 17-8 66-5 
Faizabad Co. 617 Plant Blitox 34-8 23-5 
” ” ” Dithane 35-2 35-2 
” ” ” Control 39-3 60-6 


to unsprayed fields, 

The data in Table I gives some indication of 
the beneficial effects of spraying by Blitox and 
Dithane. The varieties showed differences in 
their response. 

It often becomes necessary to reject varieties 
on account of their susceptibility to red rot in 
spite of their being promising from the agrono- 
mical standpoint. The scope for moderately 
susceptible varieties could be widened if it be- 
comes possible to obtain a comparatively disease- 
free environment by the above treatments, since 
the chances of their becoming a prey to red 
rot will be minimised. The results obtained in 
the preliminary experiment on spraying of fungi- 
cides give indications of possibility of obtaining 
such conditions by reducing the red rot lesions 
of the midrib. Soil infection could also thus 
be minimised to some extent as the leaves falling 
on the soil would not have much viable inocu- 
lum. Further work as regards the usefulness 
of the spray and its economic aspect is in pro- 


Our thanks are due to Dr. R. K. Tandon for 
his guidance and to the Indian Central Sugar- 
cane Committee which partly finances the 
scheme under which this work was done. 


Main Sugarcane Station, Kirtr Kar. 
Shahjahanpur, D. D. Srivastava. 
April 1, 1955. D. R. Srveu. 


1, Butler, E. J., Fungi and Diseases in Plant. Thacker, 
Spink & Co., Calcutta, 1918. 
2. — B. L., Jad. J. Agric. Sci., 1950, 20 (3), 
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THE EMBRYOLOGY OF LEPEOSTEGE- 
RES GEMMIFLORUS BL. 


THE present investigation on Lepeostegeres 
gemmiflorus is based on the material collected 
by Prof. P. Maheshwari in i952 from the 
Botanical Gardens, Bogor (Indonesia#. 

The development of the mamelon is of spe- 
cial interest as it differs from that in other 


DAA) 


om 


(ant =antipodal cells; ce=cexcum; ¢=egg; 
s=synergids; sc=stylar canal ; upper polar nucleus.) 


Fig. 4. Dyad cells in telophase, x 243. Fig. 5. 
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FIGs. 1-8 


polar 


Fig. 1. L.s. ovary and style to show the mamelon (diagrammatic), 
show megaspore mother cells in each lobe, x 243. Fig. 3. T.s. 
Four nucleate embryo sac, x 243. Fig. 6. 

embryo sacs in the same lobe, one shows inverted polarity, x 243. F ig. 7. 
; 3 elongated embryo sacs (diagrammatic), x 9. Fig. 8. Upper, middie J 
: e’ in Fig. 7, enlarged to show the egg apparatus and upper polar nucleus, lower polar, and the antipodal cells 
espectively, 243. Fig. 9. Scheppi & Steinil’s (1942) text-fig. 8 4. 


by 


Curren 
members of the Loranthoidez. Longitudinal 


sections of young buds show a mound-shaped FF 


projection, arising from the base of the ova. 
rian cavity. At the megaspore mother cell Stage 
nearly 1mm.,of its apex extends into the base 
of stylar canal which is approximately 2-3 mm. 
at this time. For some time there is a more or 
less concurrent elongation of the style and the 


nucleus ; m=mamelon; oc=ovarian cavity; 


x24, Fig. 2. Part of same enlarged to 
ovary showing 3 lobes of the mamelon, Xx 243. 
Two 6-nucleate 
L.s, ovary anda part of style to show 
and lower parts of the embryo sac marked 
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mamelon but later the style grows more rapidly 
and when it is 14mm. long, the mamelon has 
reached its maximum height of about 3-5mm. 
It is 3-lobed in cross-section and in between 
the lobes it remains fused with the wall of the 
ovary so that the latter appears 3-chambered 
(Fig. 3). 

One to four hypodermal archesporial cells 
differentiate in each iobe of the mamelon. After 
elongation they function directly as megaspore 
mother cells (Figs. 1, 2) and undergo the usual 
reduction divisions producing linear tetrads 
(Fig. 4). The basal megaspore (i.e., the one 
towards the base of the ovary) is functional 
and by two successive divisions it develops into 
a 4-nucleate embryo sac (Fig. 5). Due to an 
earlier division of the 2 lower nuclei, a 6- 
nucleate stage precedes the usual 8-nucleate 
condition (Fig. 6). The 4 nuclei at the basal 
end give rise to the lower polar nucleus and 
2 antipodal cells of which the subterminal is 
2-nucleate (Figs. 6, 8). 

In one case two 6-nucleate embryo sacs were 
found in a single lobe of the mamelon. One 
of them was quite normal while the other 
showed inverted polarity (Fig. 6). 

The tip of the embryo sac rapidly extends up- 
wards. It contains 2 nuclei which often lag 
behind slightly but ultimately reach the apex 
and divide to form 4 nuclei which give rise 
to the egg apparatus and the upper polar 
nucleus (Fig. 8). Three to four embryo sacs 
grow side by side but they do not extend be- 
yond the mamelon (Fig. 7). Their upper ends 
reach up to a height of only about 2mm. in 
the 25-30mm. long style. At their lower ends 
the embryo sacs form cz#ca which reach down 
as far as the base of the collenchymatous tube. 
The antipodal cells are left behind in situ, 
attached laterally (Fig. 8), and can be seen 
until the cellular endosperm has well advanced. 


Polar fusion was not observed but it is pre- 
sumed that it takes place in the upper part 
of the embryo sac which is situated in the 
style. The primary endosperm nuclelis moves 
down to the lower end of the embryo sac which 
is situated in the ovary. A cellular endosperm 
develops simultaneously in 3-4 embryo sacs 
and later a fused composite endosperm is form- 
ed as in the other Loranthoidee. 


Several biseriate proembryos pass through 


the composite endosperm, and extend down to 
the base of the collenchymatous tube. Only 
one of them continues further growth while the 
others abort. Due to a coiling.and twisting of 
suspensor cells the embryo is later pulled up 
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to a more central position and is surrounded 
by the endosperm. Its further development 
occurs here. 

The globose fruit contains a 6-lobed endo- 
sperm and each lobe shows a small conica! 
projection both at the apex and at the base. 
The dicotyledonous embryo is enclosed by the 
endosperm except at its radicular end. The 
cotyledons are slightly unequal and do not 
fuse as in some other Loranthoidex, A true 
radicle is absent. One of the fruits contained 
2 embryos of which one was much smaller. 
The major part of the fruit wall is distinguish- 
able into three zones—an outer fleshy coat fol- 
lowed by a parenchymatous and a vascular 
zone. The viscid layer is limited only to the 
base of the fruit. 

In conclusion it may be stated that L. gemmi- 
florus has a well developed mamelon somewhat 
resembling the lobed mamelon of Macrosolen,‘ 
Lysiana® and Nuytsia.7 In Amyema,! Dendro- 
phihce neelgherrensis‘ and Helicanthes.2 the 
mamelon is devoid of the basal lobes, while in 
Dendrophthe falcata,” Tayillus,? Barathran- 
thus,” Scurrula,® Helixanthera* and Tapinan- 
thus’ a mamelon is absent. Schaeppi and 
Steind! (1942), who studied L. gemmiflorus 
earlier, did not pay much attention to the deve- 
lopment of the mamelon and also missed the 
6-nucleate condition of the embryo sac. Their 
Fig. 8h (reproduced here as Fig. 9), inter- 
preted as a proembryo, appears to be the anti- 
podal end of an embryo sac. 

I am indebted to Dr. B. M. Johri and Prof. P. 
Maheshwari for their constant encouragement, 
help and guidance throughout the course of 
this study. 


Department of Botany, 
University of Delhi, 
Delhi-8, June 9, 1955. 


S. N. Drxir. 
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THE EMBRYOLOGY OF COMANDRA 
UMBELLATA (L.) NUTT. 


THE embryology of the family Santalaceze has 
not yet been adequately studied and the deve- 
lopment of the female gametophyte, endosperm 
and embryo is variable in different genera. Rao* 
mentions that in Santalum album {t is the 
micropylar megaspore of the tetrad which func- 
tions whereas in Scleropyrum wallichianum 
“the functional megaspore appears to be the 
distal one of the tetrad”. The embryo sac is 
stated to conform to the Polygonum type in 
Thesium rostratum,* T. divaricatum and Osyris 
alba,®> and to the Lilium (= Adoxa) type in 
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T. montanum.® In Santalum album?2.3 and 
S. pyrylarium,! the micropylar end of th 
embryo sac grows out of the ovule, elongate; 
upwards in the direction of the stylar canal, 
and comes to lie just below the tip of the 
placental coluran. A chalazal cecum (which 
arises laterally slightly above the level of the 
antipodal cells) invades the placental tissue 
follows a tortuous course and enters the base 
of the ovary. In Thesium, Osyris and Sclero- 
pyrum the micropylar end of the embryo sac 
does not grow beyond the ovule and only the 
chalazal cecum is formed.3.¢ 

Comandra umbellata is an American member 


FIGs. 1-17. 


cc = chalazal chamber; cm = cecum; 


¢ = embryo; ¢f = endosperm proper; 


mc = micropylar chamber ; 


ph = primary haustorium; sh = secondary haustoria; z = zygote. 
Fics. 4 and 6-17 from dissected whole mounts, rest from microtome sections. 


Fig. 1. L.s. ovule showing hypodermal archesporial cell, x 450. Fig. 2. Linear tetrad of megaspores, x 450. 
Figs. 3, 4, 2- and 4-nucleate embryo sacs, x 450. Fig. 5. Mature embryo sac, only two antipodal cells are seen, X 203. 
Figs. 6, 7. Same, later stage showing well advanced lateral cecum, x 203. Fig. 8. Micropylar (mc) and chalazal (cc) 
endosperm chambers, a small cell (cc,) is seen at the base of the cecum, x 203. Fig.9. Endosperm proper and 
primary (~4) and secondary (s&) endosperm haustoria, x41. Figs. 10-15. Stages in development of the embryo, 
x 450. Fig. 26. Mature embryo, x 23. Fig. 17. Placental column_bearing ovules; the position of the embryo sacs 
is shown by dotted lines, x5. 
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of the family Santalacee and has not yet been 
investigated embryologically. The anther wall 
comprises the epidermis, fibrous endothecium, a 
single ephemeral middle layer and the glandu- 
lar tapetum. Reduction divisions are simul- 
taneous and quadripartition of the microspore 
mother cells takes place by furrowing resulting 
in tetrahedral and decussate tetrads. .The 
mature pollen grains are triradiate with 3 germ 
pores and are shed at the 2-celled stage. 


The semi-inferior, unilocular ovary has 2-4 
ovules borne on a free central, twisted pla- 
cental column (Fig. 17). The ovules are pendu- 
lous, anatropous, unitegmic and tenuinucellate. 
The nucellar cells are not clearly distinguish- 
able from the integumentary cells except at the 
micropylar end. 

A hypodermal archesporial cell differentiates 


in the nucellus and functions directly as the 
megaspore mother cell (Fig. 1). A_ linear 


tetrad is formed and the chalazal mega- 
spore divides to give rise to an embryo 
sac of the Polygonum type (Figs. 2-5). 


Two to four embryo sacs, one in each ovule, 
develop concurrently. A little before or at 
the time of fertilization, a lateral cecum (cm) 
arises from the funicular side of the embryo 
sac, at a level only slightly below the egg 
apparatus (Figs. 6, 7). It grows through the 
ovule, enters in‘o the placental column and 
passes along the vascular strand. In micro- 
tome sections it is impossible to obtain a full 
view of the entire embryo sac with its cxcum. 
Dissected whole mounts prepared according to 
a modification of Paliwal’s? method proved to 
be very useful. 


The first division of the primary endosperm 
is followed by a wall formed at the juncticn 
of the cecum and the embryo sac. The nucleus 
of the latter divides again and a smaller micro- 
pylar chamber (mc) and a larger chalazal 
chamber (cc) are formed (Fig. 8). The for- 
mer gives rise to the endosperm proper. The 
chalazal chamber degenerates or sometimes its 
nucleus may divide to produce a few cells 
which get incorporated into the endosperm 


proper. 


The division of the primary ‘endosperm 
nucleus is followed by the appearance of a 
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small oblique cell cc, situated between the 
embryo sac and the cecum (cm). The cecum 
functions as the primary endosperm haustorium 
and its nucleus becomes hypertrophied. The 
derivatives of the cell cc, also start elongating 
and enter into the placental column. They 
function as secondary haustoria (sh) (Fig. 9). 


Paliwal? reports that in Santalum album 
endosperms of different embryo sacs fuse to 
form a composite mass. In Comandra, endo- 
sperm formation occurs in all the ovules pre- 
sent in the ovary, but it develops to maturity 
only in one of the embryo sacs. 


Due to its aggressive activity the endosperm 
consumes the integumentary tissue, the placen- 
tal column and the parenchymatous endocarp. 
At maturity the fruit wall consists of only the 
stony mesocarp and the tanniniferous epicarp. 


Briefly then, C. wmbellata shows several inter- 
esting features. The ovules are borne on a 
twisted placental column; unlike other members 
of the Santalacez the czcum arises close to the 
micropylar end of the embryo sac, a little be- 
low the level of the egg apparatus; the endo- 
sperm is cellular and besides the primary haus- 
torium, 4-5 secondary haustoria also develop; 
the embryo is characterised by the absence of 
a suspensor; and the mature ‘seed’ is naked 
in the sense that the endosperm is in direct 
contact with the pericarp. 


I am indebted to Dr. B. M. Johri and Prof. P. 
Maheshwari for guidance and criticisms, and to 
Professors F. Smith (Oregon, U.S.A.), H. R. 
Totten (North Carolina, U.S.A.), and J. T. 
Howell (California, U.S.A.) for collecting and 
sending the material on which this investigation 
is based. 

Dept. of Botany, 
University of Delhi, 
Delhi-8, June 9, 1955. 


Manast GHoOsH. 
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Analysis of Deformation, Vol. II. By Keith 
Swainger. (Chapman & Hall, Ltd., London), 
1954. Pp. xxxvi+ 365. Price 70 sh. 


This volume deals with applications of the 
theory developed in Vol. I; mathematical rigour 
is not adhered to. It is made out that very 
few experimental results pertaining to complex 
stresses are available, and hence any theory 
has very little evidence to stand on. The true 
normal] strain defined in Vol. I as stretch per 
unit strained length and the linear stress- 
strain relation form the basis of all applica- 
tions. In some cases approximation has been 
made in the intuitive, engineering sense and 
hence the present volume may excite some 
interest in research engineers, experimental- 
ists and physicists. 

In the first chapter, the behaviour of com- 
mon engineering substances such as steel, cop- 
per, brass, rubber and the like, under simple 
tension both in elastic and plastic ranges has 
been shown in graphical and tabular forms. 
The next chapter gives the solution of some 
simple problems for forces applied only in one 
direction. Infinitesimal strain theory, finite 
strain theory as well as plastic strain theories 
are given side by side to show the behaviour 
of the specimen. 

Chapter III deals with two-dimensional 
stress distribution in homogeneous elastic, 
plastic and elasto-plastic material. It also deals 
with on Poynting effect whose prevaient 
treatment does not find favour with the author. 

In Chapter IV, stress equations of equilibrium 
are given in curvilinear co-ordinates with 
special emphasis on cylindrical co-ordinates. 
The theoretical and experimental results on 
elasto-plastic problems of circular tubes and 
rods under axial tension and torsion as given 
by Swift, Davies, Morris and Shepherd, 
Peters, Dow and Batdorf, are summarised. The 
different theories of plasticity as advanced by 
Tresca, Saint-Venant, Levy, Prandtl anid 
Reuss are also briefly described. The Atomistic 
and Phenomenological approaches to yield are 
shown in more or less historical order. The 
principle of Maximum Shear Stress and Dis- 
torsional Energy as criteria for yield are 
described in details with graphs. 

Chapter V is devoted to the formulation of 
stress-strain relations, equations of equilibrium, 


compatibility Conditions and other general 
theories in heterogeneous medium. These for- 
mulz are then used to solve some problems 
theoretically, while the experimental results for 
these problems are given in Chapter VI. Some 
more illustrations are to be found in Chap- 
ter VII. They include normal and shear load- 
ings on the cylindrical faces of an annulus of 
elastic substance of restricted isotropy and 
constant stress-strain parameter, imple tension 
at infinity on an elastic sheet of restricted iso- 
tropy around a circular, cylindrical hole, quad- 
rantal deformed elastic cantilever, right circu- 
lar hollow cylinder generated from a flat plate, 
residual stress2s in an annulus, two-stress 
yielding due to pressures in a circular hole in 
a duralumin plate. 

The formulation and solution of three-dimen- 
sional problems are given in Chapters VIII 
and IX. All these formule are not derived, 
but most of them are only stated. For proofs, 
references are given to Volume I. In Chap- 
ter IX, normal loading on hollow and solid 
elastic sphere has been considered. 

Chapter X is concerned with rubber-like de- 
formation and its theoretical interpretation. 
The capacity of rubber to suffer large elastic 
strain under quite small applied loads has been 
the subject of research by both experimental- 
ists and theoretical investigators. For technical 
applications they can be interpretated by a 
quadratic strain theory. The works of Cauchy, 
Green, Seth, Murnaghan, Mooney, Kuhn and 
Treloar, Rivlin and others have been summaris- 
ed. Experimental results are also given for 
comparison with theory. 

In Chapter XI the stress distribution due to 
couples applied to the surface of a body has 
been considered. It includes the Saint-Venant’s 
torsion theory with hydrodynamic analogue, 
torsion of non-cylindrical cross-section and other 
classical problems. The last chapter makes 
extensive use of hydrodynamic analogue to 
shearing of thin plate lamina. 

Throughout the treatise vector and dyadic 
methods are used. There are four appendices 
dealing with vectors, complex variable, finite 
differences and Fourier series, a list of refer- 
ences and a glossary all of which facilitate the 
reading of the book, which has many unfami- 
liar notations. 


B. R. Sern. 
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Protective Current Transformers and Circuits. 

By R. Mathews. (Chapman & Hall, London), 

1955. Pp. 253. Price 36 sh. 

This book is one of a series of Advanced 
Engineering Text-books, published in consul- 
tation with the technical staff of British Thom- 
con Houston Co., Ltd., and is intended mainly 
for current transformer designers and for spe- 
cialists in the design and use of protective gear. 
It covers in a comprehensive manner the im- 
portant essentials in the design and operation 
characteristics of protective current transform- 
ers—thus bridging a gap between designers of 
C. T.’s and of protective systems. The method 
formulated can be readily expanded and parti- 
cularised to specific problems, and affords a 
searching insight into them. The method of 
modern mathematical analysis has been fol- 
lowed by the author and provides a basis for 
advances in reliable high speed protection by 
eliminating a good deal of guess work. 

Most books on protective gear either assume 
that primary current within all relevant circum- 
stances result in proportional secondary cur- 
rent of like phases, or that departure of un- 
predictable account will occur which must be 
offset by some external means, such as biased 
relays, though neither the rationale of such 
correction, nor an analysis of the expecteri 
departure is usually given. The demand for 
fast-acting gear has called for a clear analysis 
of the behaviour of C. T.’s on non-sinusoidal 
transient primary currents, to ensure correct 
performance in the first few cycles after a fault 
occurs. In this book a careful selection of mate- 
rial has been made so as to give a consistent 
and adequate theoretical groundwork and to 
illustrate its application to practical and com- 
monly encountered problems. 

There are mainly two classes of operation 
for protective gear: (a) those which have to 
work under initial transient conditions, and 
(b) those which operate with time delays such 
that the transient conditions are ever before 
the specified operating conditions are reached. 
While the duration of the primary current 
transients can be calculated in a given case, 
that of the secondary depends on the second- 
ary circuit time constant and thus on the C. Tf. 
design. Thus it may be that time-delayed <e- 
lays are assumed to be working under steady 
state conditions when in fact, due to a longer 
secondary time constant, they are not. The 


nine chapters in the book are grouped into two 
parts on the basis of the above classification. 

The first part, consisting of five chapters, 
deals mainly with steady state conditions. The 


eviews 283 


four chapters forming the second part cover 
the full general theory including transient con- 
ditions. The same plan is followed in both the 
parts. The author starts with rigorous linear 
theory as a basis and proceeds with more em- 
pirical methods to analyse non-linear depar- 
tures due to the effects of ferro-magnetism, and 
then discusses the principles of protection. The 
classic theory of coupled circuits and their 
equivalent have been used to apply a suitable 
linear theory to steady state calculations and 
to the examination of transient conditions. 
General design considerations, testing and cer- 
tain special applications are also dealt with 
fairly in full. Each chapter is provided with a 
full list of references to books and papers rele- 
vant to the chapter. A list of definitions of 
terms used in the book and a complete list of 
symbols used form two useful appendices. A 
number of useful diagrams are given in each 
chapter. 

The book though of particular appeal to 
designers and workers on protective gear is of 
great interest to advanced students in Electri- 
cal Engineering desiring to specialise in this 
field. 

C. S. Guosu. 


Integers and Theory of Numbers. By Abraham 
A. Fraenkel. (Published by Scripta Mathe- 
matica, New York), 1955. Pp. 102. Price 
2-75 sh. 


This is the fifth volume of the series of 
Scripta mathematica studies, whose subject is 
rational numbers treated, according to the 
author, to meet the needs of “gifted high 
school students” and “college freshmen” among 
others. However, in our country today, one 
cannot think of readers being drawn to the 
book from any level below that of the senior 
undergraduates, principally in the Honours 
classes and only exceptionally in the Pass 
classes. The book has many illuminating 
general remarks such as, for example, the 
reiterated one (pp. 32, 52) that, in order to 
solve a complicated problem which in itself 
deals only with natural numbers (or generally, 
any set of ideas), it may be advisable and even 
necessary to introduce new numbers (or gene- 
rally, new ideas). The author illustrates this 
remark by apt examples: Dirichlet’s analytical 
proof of his arithmetical theorem on primes in 
arithmetic progression, the Desargue theorem 
on triangles in plane perspective which cannot 
be proved (without the axioms on congruence) 
by means of plane geometry alone. 
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The author makes it clear how his four 
chapters are held together by a single thread. 
Chapter I (“Natural Numbers as Cardinals”) 
and Chapter II (“Natural Numbers as Ordi- 
nals”) present the two aspects of positive 
integers associated with the operations of 
“counting” and “ordering” respectively, formu- 
lating the latter operation in terms of Peano’s 
Axioms; while Chapter II, in conjunction with 
Chapter IV (“Rational Numbers”), defines the 
field of rationals for the operations of addi- 
tion, multiplication and their inverses. Chap- 
ter III (“Theory of Numbers’) introduces in 
more or less detail a variety of problems on 
natural numbers some of which (like Dirich- 
let’s already referred to) may lead us beyond 
these numbers. 

The book is extremely readable throughout. 
It cannot fail to sharpen the appreciation for 
mathematics of its readers. : 

C. T. RAJAGOPAL. 


Molecular Vibrations. By E.B. Wilson, Jr., 
J. C. Decius and P. C. Cross. (McGraw-Hill), 
1955. Pp. xi+388. Price $ 8.50. 

The subject of molecular vibrations has grown 
so much during the last two decades that the 
absence of a book dealing exclusively with the 
theoretical methods and concepts used in this 
field has become a handicap. The book under 
review fills this gap and it is most gratifying 
to note that Professor Wilson, who has been 
one of the pioneers in this field, is associated 
with it. 

An essential requirement of a book of this 
sort is a sound treatment of the relation bet- 
ween infra-red absorption and Raman scatter- 
ing by a molecule and the quantization of its 
vibrational levels. This has been dealt with 
in this book in such a way as to make it use- 
ful for the student learning the subject of 
light scattering and infra-red absorption by 
molecules. In a similar way the use of sym- 
metry groups and their irreducible representa- 
tions in the analysis of vibrations and spectra 
ef complicated molecules is dealt with fairly 
exhaustively. 

Another interesting aspect of the book is 
the space devoted to the solution of secular 
determinants. The chapter mentions in out- 
line even the fundamentals and use of elec- 
tric circuit analogues. This chapter on secu- 
lar determinants will interest not only theoreti- 
cal physicists but mathematicians and astrono- 
mers as well. 

Where it is necessary to delve into more 
abstract mathematical reasoning, the material 
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Currey 
[ ‘Sete 
has been shifted to appendices which form 
abcut a quarter of the bulk of the book. Thi; 
again makes easier reading possible for thog 
who are not familiar with mathematical detail 

Apart from being an aid to spectral analysis 
the theory of ‘molecular vibrations also aims 
at the computation of the potential function 
The chapter devoted to this can be made fuller 
and admits of further thorough discussion. The 
discussion of the anharmonic terms in _ the 
potential energy is inadequate in view of recent 
work showing their basic importance. 

This book is a valuable one in the scientific 
literature on the subject and has many merits, 
It is a most welcome addition to one’s library. 
S. BHAGAVANTAM. 


A Handbook of Hard Metals. By W. Dawihl 
(H.M.S.O., London), 1955. Price 25 sh. 
The volume under review is a British trans- 

lation of the major part of the Handbuch der 

Hartmetalle by Dr. Dawihl. The Handbook 

deals with three principal classes of hard 

metals, viz., sintered alloys of hard carbides to 
which small amounts of metals have been 
added, alloys with a tungsten carbide base and 
hard facing alloys applied by gas or electrical 
welding to a hard carbide base. The publica- 
tion opens with a general survey of the sub- 


metals and their metallography. It goes on to 
deal fully witH the scientific principles of the 
sintering technique as far as they apply to the 
production of hard metal. 

In the section dealing with production, the 
organisation of the factory and the works super- 
vision of hard metal production are dealt with 
and the methods of mixing, milling, sintering 
and shaping the product are described in detail. 
The text is supported by diagrams, tables, 
photographs and photomicrographs. 


A Laboratory Manuai of Qualitative Organic 
Analysis. Third Edition. By H.T. Openshaw. 
(Cambridge Univ. Press), 1955. Pp. xii + 92 
Price 10sh. 6d. 

This is the third edition of a well-known 
manual first published in 1946. The principal 
aim of qualitative organic chemistry, with res- 
pect to undergraduate training, is the deve- 
lopment of a schematic method for the identi- 
fication of simple types of organic compounds 
The student first learns how to test for various 
functional groups and then graduates in apply- 
ing this knowledge to unknown substances con- 
taining polyfunctional groups. Detection of con- 
stituent elements is a very important step. The 
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pook under review deals with every step in a 
logical manner and thus enables the student 
to become thoroughly familiar with the methods. 
The detection of characteristic groupings, be- 
ing the most important part of the training, is 
treated under five sections based on the ele- 
ments present. These sections are closely linkei 
with each other so that the bearing of cne 
series of tests on others is clearly exemplified. 
Methods for the preparation of derivatives are 
treated in a clear and concise manner. A num- 
ber of tables of physical constants of deriva- 
tives are given, and these tables give full in- 
formation regarding the methods of prepara- 
tion. In a manual of less than 100 pages the 
author has succeeded in giving an adequate 
amount of information and direction to help 
the student. This manual is so useful practi- 
cally that it should find a place in the library 
of every student of organic chemistry. 

K. N. MENon. 


Advances in Virus Research, Vol. I. Edited by 
Kenneth M. Smith and Max A. Lauffer. 
(Academic Press, Inc., N.Y.), 1953. Pp. 1-362. 
Price not given. 

Much progress has been made in recent 
years in understanding the molecules that 
constitute the observable viruses of plants, 
animals, insects and man. The problems that 
arise cut of a study of these minute causal 
agents are immense? and every ingenuity known 
to men of science have been brought to bear on 
them in a determined effort to resolve their 
fundamental structure, properties and behav- 
iour in vitro and in vivo. Many aspects of 
these are clearly presented in the volume under 
review. 

The chapters include: The Properties of 
Bacteriophages; Interactions between Viruses 
and Virus Strains; Transmission of Plant Viruses 
by Cicadellids; Insect Viruses; Multiplication 
of Influenza Virus; Polimyelitis; Purification 
and Properties of Animal Viruses and Virus 
Nucleic Acids. There are many spectacular 
electron micrographs of important purified 
viruses and most authors have clearly set out 
methodology of investigation in their fields of 
research. It is evident that fundamental re- 
searches in viruses, be they plant or animal in 
origin, are largely an interpretation of biologi- 
cal behaviour through the rigid techniques 
available to the scientist in the composite dis- 
ciplines termed: ‘Physical Sciences’. This be- 


comes obvious as one passes on from one chap- 
ter to another. 


The last chapter on nucleic 
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acids serves as a reminder to the already clear 
picture that the future of most problems of 
biological interest is linked more and more 
with their enzyme systems and a study of pro- 
teins and nucleic acids. This volume is defi- 
nitely for the specialist, but I warmly commend 
it to every experimental scientist. The biblio- 
graphy could have been uniformly edited in 


_all chapters to include complete titles of papers 


cited but this is a minor matter. 
T. S. SapAsIvan. 


The Distribution of Sagitta Gazellae Reitler- 
Zahony. (Discovery Reports, Vol. 27.) Sy 
P. M. David. (Cambridge University Press), 
1955. Pp. 235-78. Price 15 sh. 

The volume under review is a valuable con- 
tribution to our knowledge of the principles 
which underline the distribution of oceanic 
organisms. 

Sagitta Gazellae has a continuous circum- 
polar distribution in Antarctic and Sulantaxtic 
waters. The taxonomic difference of this 
species from S. lyra which has a worldwide 
distribution in tropical and subtropical waters 
are discussed in relation to the different matur- 
ity stages. The species is both epiplanktonic 
and mesoplanktonic, and occurs even at depths 
of 3,000 metres, though the maximum numbers 
occur between 100-50 metres. There is no di- 
urnal migration ; however, in the antarctic area 
there is a seasonal migration to levels deeper 
than the horizon of the shallow oblique nets. 
The paper also has notes on the rate of growth 
observed from the sizes of different broods, 
normal maturity size (55-60 mm.) being reached 
in 12 months. Notes on the food of these 
chetognaths are also given. On the whole, 
this contribution to the Discovery Reports 
might well form a pattern for repors on single 
species of animals found in a collection. 

C. P. GNANAMUTHU. 


Bhartiya Bhootatwa Ki  Bhoomika. By 
Sm. Akhilandeshwari. (Hindi translation of 
Introduction to the Geology of Indic, 
by Dr. M. S. Krishnan.) (M/s. Higgin- 
bothams, Ltd., Madras), 1955. Pp. xii -+ 238. 
Tables 23, Figs. 13. Price Rs. 8. 

The book under review is a translation of 
Dr. M. S. Krishnan’s well-known volume, 
which is a standard text-book meant for junior 
students of geology. The translator has added 
two useful appendices to the book; the first 
one consists of 42 pages and gives brief expla- 
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natory notes on common terms and names used 
in palwzontology, structural geology, mineralogy 
and petrology, and the second one gives the 
glossary of English geological terms with their 
Hindi equivalents used in the book. 

Most of the descriptive terms have begn trans- 
lated in Hindi and the specific names of mine- 
rals, rocks and fossils have been retained as 
such, but written in both Hindi and English 
characters. The readers may not agree with 
the Hindi renderings of some of the common 
terms. For example, the term ‘crystal’ has been 


translated as A114 instead of FH or the 
more common word 241 ‘Ore’ is translated as 


ag which actually means in Hindi ‘metal’. 
According to Dr. Raghuvira, the word ‘ore’ 
itself is derived from Sanskrit HWW7A and he 
has coined BACH as the Hindi term for ore. 
In any case, if it be not possible to use two 
separate words for metal and ore, the ore may 
be termed as 

In the present stage of our Hindi termino- 
logy, we need not, however, be particular of 
such usages. It is the reviewer’s view that the 
terminology of equivalents for English scientific 
words in Hindi and other Indian languages 
will finally evolve itself after the medium of 
instruction in the Universities (at least up to 
the Graduate stage) has been adopted as the 
language of the State. It will be then that 
amongst the different words used by different 
authors in the scientific books published in 
Hindi and other Indian languages, the most 
popular word will automatically gain currency 
and will be adopted by the Indian scientists. 

The book can very well be prescribed as a 
text-book in the Universities of Northern India 
where geology will be taught with Hindi as the 
medium of instruction in the near future. It 
will now be very easy to translate the book 
into Tamil, Telugu and Canarese, etc., so that 
it may be adopted as a text-book in the Uni- 
versities of Southern India as well. 

The author deserves to be congratulated for 


service rendered to the cause of Hindi by 


Science 


bringing out this book. The publishers have 
also to be thanked fur the nice get-up. 
N. L. S. 


Books Received 


A Manual of Paper Chromatography and Puper 
Electrophoresis. By Richard J. Block, Emmet 
L. Durrum and Gunter Zweig. (Academic 
Press, Inc.), 1955. Pp. v + 484. Price $ 8.00, 

Advances in Enzymology, Vol. 16. Edited by 
F. F. Nord. (Interscience Publishers, Inc.), 
1955. Pp. v+ 584. Price $11.00. 

Principles of Animal Virology. By F. M. Bur- 
net. (Academic Press, Inc.), 1955. Pp, 
x +486. Price $10.00. 

Animal Nutrition. By E. J. Sheehy. (Macmillan & 
Co.), 1955. Pp. vii + 732. Price 30 sh. 

Analysis of Insecticides and Acaricides—Chemi- 
cal Analysis, Vol. 6. By Francis A. Gunther 
and Roger C. Blinn. (Interscience Publishers, 
Inc.), 1955. Pp. xi+ 696. Price $ 14.00. 

The Book of Indian Birds. By Salim Ali. (The 
Bombay Natural History Society, Bombay), 
1955. Pp. xlvi +142. Price Rs. 20. 

Modern Text-Book of Intermediate Physics, 
Vol. 1. By A. N. Banerjee. (Dasgupta & Co., 
College Street, Calcutta), 1955. Pp. viii + 528. 
Price Rs. 6. 

A Brief Text in Astronomy. By William T. 
Skilling and Robert S. Richardson. (Chap- 
man & Hall), 1955. Pp. viii + 327. Price 32 sh. 

Perspectives and Horizons in Microbiology. 
Edited by Selman A. Waksman. (Rutgers 
University Press, New Jersy), 1955. Pp. 
x + 220. Price $3.50. 

New Methods in Analytical 
Cecil L. Wilson. (Chapman & Hall), 
Pp. xii 287. Price 30 sh. 

Origins of Resistance to Toxic Agents. Edited 
by M. G. Sevag, Roger D. Reid, Orr E. Rey- 
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nolds: (Academic Press Inc.), 1955. Pp. 
xv +471. Price $12.00. 

Introduction to Paper Electrophoresis aid 
Related Methods. By Michael Lederer. 


(Elsevier Publishing Co.), 1955. Pp. xii + 206. 
Price 37 sh. 6d. 


DDT PRODUCTION IN INDIA 


ORMAL DDT production has now been start- 

ed at the Hindustan Insecticides Factory, 
near Delhi, and is expected to reach an out- 
put of 2 tons per day by the end of 1955. 
For 1956, the U.N. Children’s Fund has allo- 
cated the sum of $275,000 which will double 
the output of this factory to reach a target of 


1,400 tons of DDT per annum. All these sup- 
plies will be used by the various Indian State 
Governments in anti-malaria operations under 
the national control programme, which has 
been assisted by many pilot projects undertaken 
jointly by UNICEF and the World Health 
Organization. 
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SCIENCE NOTES AND NEWS 


Necator americanus sp. in an Indian 

Pangolin 

Shri S. N. Sharma, Department of Zoology 
and Entomology, Assam Agricultural College, 
Jorhat, reports the occurrence of WNecator 
americanus sp. in the intestine of an Indian 
Pangolin (Manis aurita). Several workers 
have already reported this species in different 
wild and domestic animals, but this is the first 
authentic record of the species occurring in this 
animal. The worms slightly differ in structure 
from the Necator americanus reported by 
Stiles (1902-03), in man and primate. 


Gas Diodes for Computers 


With the increasing use of electronic digital 
computers, complex problems have been pre- 
sented which require for their solution high- 
speed “memories” so large that present-day 
costs make them economically impractical. The 
cold-cathode gas diode, such as the simple neon 
glow lamp, offers possibilities for low-cost high- 
speed memories, once the inherent disadvan- 
tages of the tubes are overcome. A. W. Holt 
and D. C. Friedman of the National Bureau of 
Standards have undertaken a study of these 
visual-indicating tubes for memory and _ indi- 
cator circuits. The result has been a number 
of circuits that provide an approach to reduc- 
ing the cost of digital computer memories from 
the present dollar per bit (binary digit) to 
about 10 cents. 


Fat Accumulation in the Periportal Regions of 
the Liver 


Interest in the distribution of fat within the 
liver lobule has been stimulated by the obser- 
vation that in the widespread disease kwashior- 
kor the stainable fat is found predominanily 
in the periportal regions. 

In this connection, Prof. Best and colleagues 
report in a recent issue of the British Medical 
Journal (1955, June 18, p. 1439) that, whereas 
animals receiving choline-deficient diets deve- 
loped fat accumulation round the central lobu- 
lar veins, animals receiving protein-deficient 
diets developed fat accumulation in the peri- 
portal regions. Periportal accumulation of fat 
was not dispersed by adding choline to the 
diet. The different sites of fat accumulation 
were clearly defined only in the early stages 
of deficiency. When either choline or protein 


had been deficient for a long time, fat accumu- 
lation extended throughout the whole lobule. 


The significance of these findings is not clear, 
though Best and his colleagues think that accu- 
mulation of periportal fat when the diet is 
deficient in protein may be due to qualitative 
and quantitative alterations in the amino acids 
present. They also noted a transient increase in 
periportal fat when an animal was transferred 
from a diet low in protein to one containing 
adequate quantities of protein and choline. 


Synthesis of Testosterone 


The first direct synthesis of testosterone from 
simple coal-tar products has been accomplished 
by a group of chemists at the University of 
Wisconsin. The research that led to the syn- 
thesis was carried out by W. S. Johnson and a 
colleague, Raphael Pappo, visiting Lecturer in 
Chemistry from the Weizmann Institute, Israel, 
in co-operation with Brian Bannister and E. J. 
Pike. The project is part of a broad research 
program at Wisconsin for the synthesis of hor- 
mones involved in sex, pregnancy, and the life- 
maintenance substances produced by the adre- 
nal glands. 

The only practical method to date for syn- 
thesizing testosterone has required that a com- 
plex natural steroid such as cholesterol be used 
as a starting point. Johnson and Pappo syn- 
thesized the sex hormone from the coal-tar 
product 1, 6-dimethoxynaphthalene. However, 
they have emphasized that the method is not 
practical in its present form. 


Amino Acids in Fossils 


Amino acids have been found in fossils in 
studies at the Geophysical Laboratory of the 
Carnegie Institution of Washington. Philip H. 
Abelson has shown that the occurrence of pvo- 
teins in hard parts of recent creatures is wide- 
spread, and that under favourable conditions of 
preservation fossils may contain amino acids 
after as long as 360 million years. Among the 
compounds found are alanine, glycine, valine, 
leucine, aspartic acid, and glutamic acid. In 
studying thermal stabilities Abelson found that 
the rate of degradation of amino acids is 
sharply increased with increasing temperature, 
suggesting the possibility of a recording geo- 
logical thermometer for sediments. 


International Computation Centre 

The UNESCO is sponsoring the establish- 
ment of an International Computation Centre 
in Rome. The projected centre, a laboratory 
equipped with the best available mechanical 
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devices for calculation, will have three main 
functions: scientific research, training of ex- 
perts through a system of fellowships, and the 
provision of services to organizations and per- 
sons who, under certain conditions, will be 
authorized to request calculations reqpired to 
solve unusually complex scientific, technical, 
administrative, or financial problems. 
Palaeontological Society of India 

With a view to organise and promote 
advanced studies and research in the field of 
palzontology and allied sciences including 
prehistoric archzology, a ‘“Palzontological 
Society of India” has recently been founded 
with Dr. M. R. Sahni, Palzontologist, Geologi- 
cal Survey of India, as its first President. The 
Society will endeavour to organise a permanent 
Field Survey of expeditions to selected areas 
for the collection of material for research on 
special topics of pure and applied palzonto- 
logy, and will eventually try to build up an 
up-to-date All-India Palzontological Library 
and Museum. 

An important part of the Society’s activities 
will be the publication of a Journal containing 
authoritative papers on the pure and applied 
aspecis of palzwontology and allied sciences, 
with special reference to India; Prof. L. Rama 
Rao of Bangalore, former Professor and Head 
of the Department of Geology in the Mysore 
University, will be its Chief Editor. The In- 
augural Number of the Journal which is to be 
published shortly will contain more than 25 
papers contributed by leading workers from 
India, U.K., U.S.A., Europe, S. Africa, Ceylon 
and Australia, on diverse aspects of current 
palzontological research. 

Award of Research Degree 

The University of Bombay has awarded the 
Ph.D. Degree in Chemistry to Sri. R. Rama Rao 
for his thesis entitled “Biochemical Studies on 
Experimental Malaria (Avian—P.  gallina- 
ceum). 

The University of Poona has awarded the 
Ph.D. Degree in Agricultural Meteorology to 
Shri Klaus Raschke, for his thesis entitled “A 
Method for the Micrometeorological Measure- 
ment of the Energy-Budget of a Leaf in situ”. 

The University of Nagpur has awarded the 
Ph.D. Degree in Botany to Shri V. R. Dnyan- 
sagar for his thesis entitled ‘“Embryological 
Studies in the Leguminosz”’. 

Plant Ecology in Arid and Semi-Arid Regions 

Reports on plant life in ten of the world’s 
arid and semi-arid regions are presented in 
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Science 
“Plant Econogy, Reviews of Research”, a new 
publication in UNESCO’s series on arid zone 
research (Price $7.00). The reports are pre- 
sented in one bilingual volume in French and 
English. Each- report is accompanied by a 
bibliography and a synopsis in the other lan- 
guage. The wide geographical range as well 
as the suggestions for future investigations 
make this publication of great value to eco- 
logists and others who have to deal with arid 
and semi-arid regions. 


Symposium on Alloy and Special Steels 


A symposium on ‘Production, Properties and 
Applications of Alloy and Special Steels’ will 
be held on February Ist, 2nd and 3rd, 1956, 
under the auspices of the National Metallurgi- 
cal Laboratory at Jamshedpur. The objects of 
the symposium will be four-fold: (i) to draw 
attention to the usefulness of stepping up this 
industry along scientific lines, (ii) to indicate 
to the engineering industries, such as, auto- 
mobile, railway, defence, aircraft, chemical 
industries, the need to rationalise demands and 
fall in with specifications of alloy steels which 
can be made from Indian raw materials, (iii) to 
define satisfactory grades of alloy steels based 
on such alloying elements as are indigenously 
available in India, and (iV) to discuss special 
equipment and practice required in steelworks 
for producing these steels and the materials, 
including ferro-alloys, involved in their produc- 
tion. 

Invitations are being extended to techno- 
logists and scientists here and abroad to con- 
tribute technical papers for the proposed sym- 
posium. Equipment for the projection of slides 
and drawings will be available. Further parti- 
culars can be had from the Director, National 
Metallurgical Laboratory, Jamshedpur. 


International Committee of Zoologists 


A Nine-man International Committee of 
Zoologists has been set up by the International 
Union of Biological Sciences to co-ordinate 
zoological teaching and research with Prof. R. 
Sparck (Denmark), Prof. J. G. Baer (Switzer- 
land), Dr. C. F. A. Pantin (England), Dr. M. B. 
Lal (India), Prof. P. Drach (France), Prof. U. 
d’Ancona (Italy), Prof. W. A. Ankel (Ger- 
many), Prof. E. Le Loup (Belgium), Dr. Ernst 
Mayr (U.S.A.) as Members. 

Dr. Lal is a Fellow of the Indian Academy 
of Sciences and Professor and Head of Zoo- 
logy Department at the University of Luck- 
now. 


1112-55. Printed at The Bangalore Press, Bangalore City, by C. Vasudeva Rao, Superintendent, and 
Published by A. V. Telang, M.A., for the Current Science Association, Bangalore. 
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SUNVIC 
ROTARY VACUUM PUMP 


Type DR-1 


A two-stage direct drive pump with displacement 
2°03 cu. ft. per minute and limiting pressure 0°005 mm. Hg. 


Delivery Ex-Stock 


Accredited Agents 


MARTIN & HARRIS LIMITED 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 


CURR. SCl., AUGUST 1955 
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WHATMAN 
FILTER PAPERS 


Filtration: Specialities : 
QUALITATIVE GRADES ASHLESS TABLETS & FLOC 
QUANTITATIVE GRADES ANTIBIOTIC ASSAY DISCS 
HARDENED GRADES EXTRACTION THIMBLES 

Cellulose Powder for 
CHROMATOGRAPHY 
Papers for 
CHROMATOGRAPHY & ELECTROPHORESIS 


ASK YOUR LABORATORY FURNISHER FOR FREE SAMPLES, OR 
IN CASE OF DIFFICULTY WRITE SOLE MILL REPRESENTATIVES : 


-H. REEVE ANGEL & CO., LTD., 9, Bridewell Place, London £.C.4, ENGLAND 


Made by: 
W. & R. BALSTON LTD., MAIDSTONE, ENGLAND 


PYE UNIVERSAL 
INCLUDED | pH METER 


' AND MILLIVOLTMETER 


| This new version of the Pye pH 
Meter not only retains the many ex- 
| cellent features ofthe previousmodel § 
, suchas low zero drift, stability under 
, wide mains variations, ease of op- 
SHEATHED eration and automatic temperature 
compensation, but it now incorpor- 
ates a manual temperature compen- 
| sator, complete coverage 0-14 pH 
' and a wide range of electrode as- 
semblies. 
of industries the Cat. No. c.¢+ 11066 
eter is contributing 
| towards higher productivity, the MAINS OPERATED 
elimination of, waste and improved 
rod DIRECT READING o0-14pH 
product quality. An unskilled 
\ RANGE OF ELECTRODE ASSEMBLIES 
operator can test acidity or alkalinity DRIVES CONTROLLERS 
' of process solutions with rapidity 
OR 


and ease. 
In laboratories covering a very wide MANUAL OR yg 


range of research the Pye pH Meter TURE COMP ENSATION 
is proving, by its conve- t- 
nience and 
high accuracy, to be the SCUENTIFIC(® 
in its field. 

micro ___j} w. G. PYE & CO. LID., GRANTA WORKS, CAMBRIDGE, ENGLAND 

CURR. SCI., AUGUST 1955 
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| BAUSCH & LOMB 
TRIPLE PURPOSE MICRO-PROJECTOR 


CONVENIENT, EFFECTIVE, ADAPTABLE 


This Micro-Projector serves three definite purposes— 
1. Projection of mounted specimens. 
2. Drawing microscopic fields. 
3. Projection of living specimens in liquids. 
All by simple changes in the positioning of the instrument. 
Price: Rs. 575/- only, ex-Godown. 


Sole Agents 


MARTIN & HARRIS LIMITED 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 


CURR. SCi., AUGUST 1955 
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Have proved for many years their excellent suitability for investigations in Petrology, 
Mineralogy, Chemistry, eic. Model CM illustrated above is ideal for 
most exacting research work with wide viewing eyepieces and 
a large range of specialized auxiliary apparatus. 


Sole Distributors: 


THE SCIENTIFIC INSTRUMENT COMPANY, LIMITED 
CALCUTTA, ALLAHABAD, NEW DELHI, MADRAS, BOMBAY 


CURR, SC!I., AUGUST 1955 
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